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REPARE now for an important job in America’s boom- 
ing defense industries—learn mathematics. Mathemat- 
ics is the basic requirement of all mechanical and scien- 
tific work, and of all business or industry based on science. 
Without this essential knowledge even the most capable 
man is left behind while others forge ahead to better jobs, 
bigger contracts, more money. You need mathematics to 
understand all technical work, to supervise operations, to 
improve, speed up and check on your work and the work 
of others. Such basic training is quickly recognized today 
and gladly paid for. It singles you out from the crowd 
and gives you an advantage whether it is a matter of a 
job, a promotion or a contract. 

Now you can learn mathematics by an casy inexpensive 
and time-saving method. This very simple and extremely 
interesting course in book form has been prepared for you 
by an expert who has devoted a lifetime to teaching 
practical men the fundamentals of this important subject. 


MATHEMATICS FOR SELF STUDY 
farts right from the beginning with a re 
view of arithmetic that gives you all special 
short cuts and trick problems that save 
countless hours of your time and make 
you more valuable to yourself and 
your job. Then these books go right 


how simple it is when an expert 


explains it for you. 


ETC: Starting with a quick 
w of principles, this volume 


is not an ordinary teacher of ‘methods for 
mathematics. He has had many years tion such as 
giving students the kind firing guns, 
ining they need in lathes, ete, Systems 

practical work. He presents each prac bof measurement and 
cal method and problem in the clearest and their computation 
simplest way. He gets right down to the required in machine 
kind of information that you need in your work. Hundreds of 
daily work. other applications 

Don't let appearances fool you, mathematics is to technical work. 
easy, You can get these books on 


Starting with sim- 
ple practical problems, this 
book shows you, step by step. 
now to apply algebraic methods to the 
most complex problems. Shows how to . 
(Continued on next page) 


;. In no time at all you will be tackling with ease 
the most difficult question on this subject. 


[OUSANDS of new jobs are calling for trained men! 
Every industry is rapidly expanding to meet the needs of 
ir gigantic defense program. ‘Trained mechanics and tech- 
cians are in urgent demand. In many lines there are more 
than men prepared to fill them, 

And in the best of these jobs, the jobs which offer the 
highest pay and the greatest assurance of steady employ- 
iment, a knowledge of mathematics is required, because 
mathematics is the foundation of all technical work. Give 
yourself this basic preparation now by this quick, inexpen- 
sive home-study method—a complete mathematics course 
in five volumes 


by J. E. Thompson, B.S. in E.E., A.M., 
{(Continved from facing cover) 

holve problems which are involved in all military and in- 
dustrial work, relating to machines, engines, projectile 


ships, plane Logarithms and ‘slide rule, and many 
ther practical applications, 


States clearly all needed facts about plane fig- 
topics ‘essential 

is at length with angles, 
:rlangles, circles, and the many other geometric figures that 
lare basic to engineering design. Sheet metal work, so im- 
portant in airplane construction, is a direct application of 
hulls, 


volume makes easy the ps 
shows you how to wi 
Practically every problem in ma- 
stronomy, na’ 
ion and range finding is solved by methods of trigonometry. 
These methods are explained here in the most simple way 
ith actual examples of calculations of height and distance 
5 they are applied directly to the sighting of guns and the 
determination of the position of a ship at sea, the construc- 
tion of buildings and fortifications, the cutting of gears, etc., 
letc, All necessary tables for making these computations are 
furnished in this book as they are in all the other volumes 
of this seri 


explain their functions. 
hine work, land surveying, mechani 
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Dept. of Mathematics, Pratt Institute 


c You will enjoy mastering calculus in this 
interesting new way and will find it will enable you to 
problems that can be solved in no other way. 
This branch of mathematics deals with rate problems, It 
is essential in computation involving objects moving with 
varying rates of speed. It also enables us to find the most 
efficient design for any kind of mechanism, engine, or mov- 
f vehicle. Typical problems included in this book are 
tion of the velocity with which a man supported 
by a parachute strikes the ground, the path of a bullet or 
shell, the work done by expanding gas or steam (which is 
applied directly in the design of rifles and cannon). 
These are but a few of the hundreds of subjects simplified 
‘ond explained in this complete reading course in mathematics. 
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Free Examination Coupon I 
D. Van Nestrand Co., 250 Fourth Ave., 
New York, N.Y. 

Send me MATHEMATICS FOR SELF STUDY in 5 


volumes. Within 10 days | will either return the 
books or send you $2.95 as first payment and 
$2.00 per month for three months—total $8.95. 
(5% discount for cash) 
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commanded every type of war vessel 
in his 45 years of active service in the 
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tion; ferried troops to Europe in World 
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--at home -- for only 8/4 cents a lesson! 


THE SHORTHAND FOR EVERYONE! 
Easiest to LEARN! Easiest to WRITE! 


THIS is the same famous SPEEDWRITING 
system of Shorthand for which thousands gladly 
maid $9.95. It is the EASIEST SHORTHAND 
0 LEARN because you use the alphabet you 
already know instead of strange signs and 
symbols. 
oF the first time, you can have this same 

te alxcvolume ‘course of sixty. lessone 


n $9.05. Our special ol 
.. And, In addition, you get th 
ables you 

only 72 hours of home study. 


WIN a Good Job—Promotion—Higher Pay! 


You can't believe how EASY Speedwriting is, how VALU 
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price beautiful DESKMASTE 
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In answer to America's emergency call for all 
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$0.95," including also. the. Selt- 


formerly: sold 


Day the postman the REDUCED 
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WHEN EXPERTS SPER 
AUTO-LITE BATTERIES ! 


Here’s How To Get Dependability, }iipaacresormmartis) 
Power, Longer Battery Life 
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Contents conve 
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‘THE JAWS OF DEATH 


CLAMPED DOWN ON MES 


A true experience of BALLARD DEAN, Kirkland, Wasbingto 


“THE THING sprang out of 
th one bitterly cold 
evening as I was return- 
ing to camp after an all- 
” writes Mr. 
id excru- 
ony, as it bit 
into my leg. It was a bear 
trap, illegally set for deer. 


“FRANTICALLY, I TRIED TO 
GET LOOSE as the cold 
knifed through my cloth- 
ing. With sinking heart, 
I found my struggles of 
no avail. In a few hours, 
if help could not be sum- 
moned, I would freeze to 
death, Darkness came on 
as I fought hopelessly 
with the strong steel jaws. 


“THEN | THOUGHT OF MY FLASHLIGHT. There was a chance that other re- 
turning hunters might be in the woods, Flashing the bright beam off and 
on, my efforts were finally rewarded. Thanks to those ‘Eveready’ fresh DATED 
batteries, two men saw my signal and rescued me from that death trap. 
° : TRA 
iesed) allard Dean, Larue 


‘The word "Eveready" is a registered trade-mark of National Carbon Company, Ine BATTERY 


FRESH BATTERIES LAST LONGER... 204 7o 


NATIONAL CARBON COMPANY, INC., 30 EAST 42nd STREET, NEW YORK, N. Y. 


Unit of Union Corbide and Carbon C 
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For best performance with greatest economy 
| besure your spark plugs are 


>) CHAMPIONS! 


The broad smooth ribbons of concrete which 
criss-cross America and the latest super-highways 
are an invitation to swift travel by motor car. But 
they are also a severe and sometimes costly test 
of its condition. 


Sustained high speeds cause gas and 
tion to go up by leaps and bounds. 
temperatures oftentimes cause pri 
sudden, annoying loss of power with rough, un- 
even engine operation which shows that your 
spark plugs either haven't the proper heat range 
‘or have been throwa out of it by compression 
leakage through the spark plugs. 

Champion's patented Sillment seal eliminates 
troublesome leakage common to ordinary spark 
blugs and holds each spark plug rigidly within its 
assigned heat range, thus giving Champions the 
widest possible operating range. Insist on Cham- 


il consump- 
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Champion has designed 3 

spark plugs for model gas 

engines which give the same 
le performance 


electrodes for easy starting, 
One piece construction, 
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These are weapons 
in America’s defense! 


YT Today, the lathe, the drafting board and the drill press are 
defense weapons as much as planes, tanks and guns. For in 
America’s capacity to produce lies the security of this western 
hemisphere! 

Whether you work at a desk, a machine or a plow, MODERN 
‘TRAINING can make you a more important cog in the machinery 
of America’s defense program. Without it, you may even be a 
hindrance! Get the training you need — for your own secu! 
and your country’s — through the Schools which have prepared 
thousands of ambitious men for leadership in business and industry 
— the International Correspondence Schools! 

Study in your spare time, at low cost, with no classroom 
slow-pokes to hold you back! For complete information without 
obligation, mail the coupon immediately. 


BOX 7618-K, SCRANTON, PENNA. 
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You need a Complete 
Portable to do a 
Complete Typing Job! 


'YPE better looking letters at greater 
speed on the Complete Underwood 
Champion Portable Typewriter. 

The Underwood Champion with its 15 
famous features of the big Underwood of 
business is the ideal portable typewriter for 
students, writers, professional men and 
women and those typists who want to de- 
velop speed by practicing at home. 

Buy the Underwood Champion on the 
Easy Ownership Plan. Just a few dollars 
down and a year to pay the balance includ- 
ing a small carrying charge. 


Underwood 


PORTABLE TYPEWRITERS 
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Ask your UNDERWOOD DEALER about these 15 
Time-Tried Features or mail coupon 


1. Champion Keyboard, 84 Characters. 2. Left Side Back- 
Shacer. 3. Left and Right Carriage Release. 4. Right 
‘Margin Stop with Warning Bell. §, Paper Release Lever. 
6. Black and Red Ribbon. 7, Single, Double and Triple 
Line Spacer. 8. Paper Bail. 9. Variable Line Spacer. 
10. Right and Left Shift Keys. V1. Sealed Action Pra 
12. Touch Tuning. 13. Paper Centering Scale. 14, Mar- 
gin Release. 15. Keyboard Tabulator, 


UNDERWOOD ELLIOTT FISHER COMPANY 
New York, N. Y. 


Sales and Service Everywhere 


One Park Avenue 


UNDERWOOD ELLIOTT 
One Park Avenue, New York 
Please give me full inform 
Typewriters and your Easy 


ER COMPANY 
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Underwood Portable 
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Training in plastics will carry you into 
many modern industries—into fields in 
which fascinating opportunities are 
constantly developing. Now is the time 
fo learn plastics—to gain knowledge 
that is in demand—to build a founda- 
tion for a profitable, permanent career, 
Makers of automobi 
irplanes, furniture, radio 
and hundreds of other 
products are swiftly turn: 
ing to plastics. Trained 
men have their choice of a 
wide range of industry. 

With cs training you can g 
farther in your chosen field. Become a 
plastics specialist-through Plastics ITI 
training. Courses are comprehensive, 
practical. You can train in the industry- 
type shops and laboratories at Plastics 
ITI, o start now in your own home, 


1 you ore interested in troning for one of 
the many careers available in plostce write 
for complete information. 


PLASTICS INDUSTRIES 
TECHNICAL INSTITUTE 


194 South Alvarado Street 
Los Angeles, California 


PLASTICS INDUSTRIES TECHNICAL INSTITUTE 
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Coming Next Month— 


HIGH-ALTITUDE BOMBING takes war 
pilots far up into the frigid solitudes of the sub- 
stratosphere, where just a short while ago only 
the most intrepid explorers of the air 
go. How are men and machines conditioned 
against the cold and the rarefied air? What 
special equipment and training are needed? 
James L. H. Peck answers your questions in a 
splendid piece of scientific reporting. 


ENEMY FLEET OFF U.S. COAST! If that 
headline should ever scream from our news- 
papers, the American people would have reason 
to be thankful for the little-known work of our 
Coast Artillery, which has ringed our shores 
with defensive works guarding industrial cities, 
naval bases, and other strategic points from 
Maine to Puget Sound, “Harbor Defense” gives 
a vivid picture of the work of this highly com- 
petent branch of our Army. 


THERE’S A LOT more to keeping your car 
young than just getting the oil changed and 
having it greased at regular intervals, important 
as these things are. For there are many spots on 
the best of cars that are highly vulnerable to 
that archenemy of iron and stecl—rust! To find 
‘out how you can protect such spots and thereby 
lengthen the life of your car, read the informa- 
tive article, “Keeping Your Car Young.” 


WASTING HEAT in your home was never 
exactly the smart thing to do, but it will be more 
serious this winter than ever before, what with 
scarcities in some fuels and probable higher 
prices in all. A timely article tells you how to 
cut your fuel bills by reducing heat losses. 
Charts and diagrams based on engineering re- 
search show how much you can save by scotch- 
ing various forms of heat waste. 


WOOD plays a vital part in the defense 
program, and the scientists of the U.S. Forest 
Products Laboratory are working night and 
day to find new uses for this important material 
and to adapt it better to the jobs it has already. 
Hickman Powell tells how a laboratory-tai 
crate for baby bombs is saving sailors’ lives on 
the North Atlantic, how new drying methods 
make better lumber for military uses. 


WHEN A DIRECTOR at the Twentieth 
Century-Fox Studios wants a special job of 
dramatic lighting for a scene, he calls for 
Arthur Miller to handle the photographing. 
Popular Science has persuaded this master 
cameraman to show amateur movie makers 
how to get telling effects with small, inex- 
pensive lamps. 
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A NEW LIQUID COAL, mixed with 60 percent oil, makes a 
hotter fire than coal or oil alone. It promises an appreciable in- 
crease in the cruising range of ships, and it reduces fire risks be- 
cause it can be stored under a water seal and may be extinguished 
by water. Dr. Walter M. Fuchs, professor of fuel technology at 
Pennsylvania State College, developed the new process of dissolv- 
ing coal more completely than before. Bituminous coal is treated 
with acids to extract mineral matter and ash, and then dissolved 
in furfural, a common chemical available from farm waste such 
as corncobs and bran. Manufacturers of resins and plastics may 
also utilize the new liquid, whose patent has been assigned to the 
Pennsylvania Research Corporation, an affiliate of the college. 


A watiicass SMOKERS may soon be puffing on more pipes 
made of domestic materials and fewer imported products because 
of the war. A pipe factory at Boone, North Carolina, is working 
two shifts a day turning out pipe blocks of ivy, laurel, and rhodo- 
dendron to replace briarwood formerly imported from France, 
Italy, and Algiers. And a Downs, Kans., inventor, has patented 
a method of making meerschaum, formerly imported from Asia 
Minor, with domestic magnesium silicate and the whites of eggs. 


VU IL RECENTLY, olive oil was just about the only sub- 
stance considered acceptable for lubricating woolen fibers while 
they were being woven into fabrics. Then the European wars , 
knocked holes in the olive-oil supply, and the woolen manufac- 
turers began searching for a substitute. Now they have found 
that a mixture of mineral and coconut oils is even better. To 
make the story better, it costs the industry $200,000 a year less. 


is TIONS OF PECTIN, the old stand-by for jelly making, 
have been injected into the veins in place of blood or blood plasma 
in cases of shock and hemorrhage, with good results, according to 
doctors at Henry Ford Hospital, Detroit. Such solutions are 
naturally easier to prepare and store than blood or plasma, and 
may prove the answer to the demand for large supplies of a solu- 
tion that can be used for military purposes, 


Grow ING SKIES, which have often clouded the plates of 
photographers working at night, may be caused by activity of 
the earth’s magnetic field as well as by stars or moonlight, accord- 
ing to reports from California University’s Lick Observatory. 
With this knowledge, it may be possible to pick good nights for 
astronomical picture taking by keeping tabs on the magnetic field 
to determine what nights will glow the least. 
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Theteadersofthenext 
ten years will largely be deter 
‘the next ten months, 


Will you be one of them? 


Will You Be Clerk or Manager 


Ten Years from Now? 


 CQQURELY, this could never happen to me,” you say— 
“that I should be sitting at the same desk—be doing 
the same work—for fen straight years! 


| But wait a minute— 
Exactly that samo thing has happened to thousands 
upon thousands of men. It has probably happened to 
men right in the company you now irking for. And 
Solinless vou, yourself for a beter job-—there 48 a ery 
‘good chance that {t'may happen to yout 
Unthinkable? ‘That's what J. N. Dixon of Columbus, 
Ohio, said to himself, Yet lack of training kept him 
slaving away at low wages for a long time. 


TRIPLES INCOME 


Hero is Mr. Dixon's own story—"Just after T retumed 
from the war, one of your fepresentatives found. me 
pluseing away at a bookkeeper’s job in Marietta, Ohio. 

io performed a real service and explained to me the need 
of furthor training, and induced mo to take the LaSalle 
{taining in Thigher’ Accountancy. After a few months of 
study, T secured a position with the ‘Trust’ Department 
ofa National Bank, ‘This was the stepping stone I needed 
to ‘various responsible positions including handling of 
Feceiverships and other Important duties. ‘That quickly 
Boosted my income soveral hundred percent. 


ANOTHER AMAZING SUCCESS STORY 


If you think Mr. Dixon's success story too unusual, 
read what J. H. Krouso of Memphis, Tennessee, says? 
“When I decided to take your training in Higher Accoun- 


LaSalle Extension University 


Dept.1083-HR,CHICAGO 


—Check below and we will send you a. 
Mart Promotion in One.” all without obliga 
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Auitress. 


tancy, T was a clerk. Today I am, Chief Consultant Ac- 
Sountane for. the U- 8. Engineer's Oleg in’ Memphit 
‘Tenn, Whatever success or recognition I have had, 
‘owe to your training. I have had no other specialized, 
training along this line. Your method of teaching Is not 
conly instructive but highly engaging. 1 have observed 
‘other courses, but fh lieve LaSalle has the best 
to be had anywhere.” 
Another bit of evidence is Mr. R. P. Barthalow's experl- 
ence. Mr. Barthalow is Chief of tho Sales Tax Section 
of the Tax Commission of Ohio, a department which 
handles over $10,000,000 a year, Mr. Barthalow attrib 
utes much of his success to LaSailo training. 


SEND FOR These Two Books and 
Start Toward Bigger Success 
Need you hear more before you investigate the oppor+ 


‘tunities in Accountancy? 
‘or will you faco the problem of your future NOW — 


‘and send to LaSalle and get further culars? 
‘Without cost or obligation, the coupon will bring You 
two interesting books—one’ a 48- entitled 
MAccountancy.© tho’ Profession that the other 
“Ten Years’ Promotion in One. 
‘How about those next ten you wait or will 


you START TODAY to realize the tremendous oppor- 
tunities that may lie ahead of you through sound and 
practical home-study business training? 

it and ambition by what you do with 
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Wanted: Articles on the Navy 
with Gobs of Pictures 


‘You publish a great many pictures of Army 
flyers, on and off duty, I wish you would 
print. more pictures 
and facts about the 
U. 8. Navy—not just 
Navy flyers, but of the 
sailors aboard ship and 
ashore. Show all the 
modern improvements 
of the ships. I enjoyed 
the article “Subma- 
rines in War,” and am 
looking forward to 
more of the same kind 
of material.—J. G., 
Somerville, Mass. 


OW YOURE TALKING, MATEY 


Here’s a Timely Reminder 
for Home Paper Hangers 


IN youR excellent magazine I read with 
great interest Mr. Benjamin Nielsen's first 
article on wall-papering. Can't resist asking 
you to remind him to include in his next 
installment advice on avoiding that phase 
of the problem illustrated in the old story— 
where the craftsman’s wife says, “Y 
looks pretty nice, but what are those lumps? 
To which the home paper hanger replies, 
“Gosh, I forgot to take down the picture: 
A.8. C,, Brooklyn, N. ¥. 


Would Birds Hang Out a Sign 
to Mark their Nest? 


A rew months ago, I made a bird-feeding 
platform half roofed over, with a weather- 
vane arrangement to 
turn it and keep the 
platform on the lee- 
ward side as a protec- 
tion from the wind. 
Using some waste 
space, I made two 
apartments for nest- 
ing. These are on op- 
posite sides, and oneof | 
them has been pre- 
émpted by swallows. 
The birds evidently _ = 
were confused by the 

shifting around of their abode, but have now 
hung several strands of weeds extending 


(25H, WHAT O00 15 4, 
Son eT cAN oe 
Sarr? 
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from their particular entrance, apparently to 
mark it. Will some nature lover tell me if I 
am right in my conjecture?—D.C.B., Kirk- 
land, Wash. 


An Article on Lubrication 
Would Please This Reader 


AutHova I may have missed it, I haven't 
seen much if anything about auto lubrication 
in your magazine. This 
is ‘a large and impor- 
tant field. I think it 
would be a good idea 
to have an article cov- 
ering types of oils and 
greases and answering 
questions such as 
whether oil is still good 
after use and whether 
itcan be reconditioned. 
‘There are many facts 
about lubrication that 
require a lot of digging 
and I am sure that many of your readers 
‘would thank you for the information.—R. H., 
Baltimore, Md. 


He Wants More Ship Models 
Like Captain McCann‘s 


wsT ASK ME ABOUT 


How about some more ship models of the 
kind the late Captain McCann used to de- 
sign? Ihave built his Swallow and Alabama. 
More models of this sort, I am sure, would 
hit the spot with the other thousands of 
ship-model makers whose tools and skill have 
been rusting since his death three years ago. 
—D.8., New York City. 


One Thing Leads to Another— 
Now It’s Old Alarm Clocks 


C.C.M, of Burling- 
ton, Vt, asks what to 
do with’ his shirt card- 
boards. In our house 
we use them in place 
of dustpans. A friend 
of mine has made sim- 
ple models of boats out 
of cardboard, and I 
think model railroads 
and planes could also 
be made. I use the 
cardboards in photog- 
raphy as masks and 
frames for films which I intend to use in a 
projector, if they are not too thick. I hope 
this helps C.C. M. Now will someone tell me 
what I can do with four broken alarm 
clocks, please?—E. J., Brooklyn, N. Y. 


Go, MavOE 1m NOT 


POPULAR SCIENCE 


Have your Registered AC Clean- 
ing Station clean, check, and re- 


Se a plug. Clean plugs mean 
more power—as much as 21%. 


gap your spark plugs every 4,000 sis 
‘This only 


Car Engineers 
prove AC Spark Plugs on hills 
that are 12 months long 


You'll never drive your car so hard,—or so 
long, But car engineers do it, day and night. 
Why? To get for you—among other things: 
die peck hog tint ta aicen eclible; excuse 
cient, most satisfactory. 


Out of brutal, killing tests like these comes 
AC leadership as the spark plugs for new cars 
and trucks, More AC Spatk Plugs are used 
as factory equipment on new cars and trucks 
than any other make. And this has been true 
for the last 14 years. 


That is why motorists who wisely follow the 
lead of car engineers say, “Give me AC's” 
when their service man suggests replacement 
of worn plugs. 


These are AC Equipped for ’41 
Chevrolet, Nashy Oldsmobil 


al, 
GM ais Chalmers 
JL Casey Cletrac and International Harvester Trac: 
tors... these are some of the well-known cars, trucks 
and tractors which use AC Quality Spark’ Plugs. 
Trust your spark plug requirements to the same 
beand of sar pls which the leading, big-volume 


manufacturers select 


New AC's every 10,000 miles will 
more than pay for themselves 


i 


AC 


'= 


SPARK 
PLUGS 


Get Plugs CLEANED where you see this Sign — 


AC SPARK PLUG DIVISION 
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r and 
STOOLS LAST LONG an’ 
os run smoothly vi 
MOBIL HANDY OIL. : 
lubricates and helps pre 
vent rust. Penetrating, 
non -gumming ae 
en tools an \e 
to Gace. Fee wall lip 
with every can 


_ MOBIL HANDY OIL 


Fee Your Cae Finiole 


@ MOBILGLOSS is 
double-acting—cleans 
and polishes at the 
same time. Makes 
dirt, grime, and road 
film disappear. Brings 
back the original color 
and lustre of the car's 
finish. Quickly pol- 
hes up to a bril 
=" gloss. Saves you time 
and work. 


MOBILGLOSS 


Buy Where You Buy 
Mobiloil or Mobilgas 


SPECIALTIES 


Mobilgloss - Mobil Stop-Leak + Mobil Radiator Flush 
Mobil Hydrotone - Mobil Handy Oil - Mobil Upperlube 
Window Spray + Mobilwax + Mobil Spot Remover 


BY SOCONY-VACUUM 
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The Artist Was Thinking 
About Something Else 


IN your August is- 
sue you seem to have 
adopted what is now 
the general usage for 
spelling “bulb,” name- 
ly “BLUB.” It appears 
on page 188, in the 
schematic diagram of 
the light-beam tra: 
mitter. We have jok- 
ingly used this term in 
the electrical line, but 
I never thought I 
would see it in P.S.M.—L.A.W., New Haven, 
Conn. 


He May Have Got the Fracture 
While Riding a Nightmare 


As 4 lay instructor on first aid for the Red 
Cross, I was pleased to note that the frac- 
ture case you showed in your article “Motor- 
izing the Medical Corps” had obligingly had 
his fracture while lying on a stretcher with 
a pillow under his head. Or so it would seem, 
because one of the first things we teach about 
fractures is: “Never move a fracture case 
until splints are applied.” Since these beau- 
tifully trained Medical Corps men are in the 
act of applying a traction splint to the leg of 
the victim, it is to be assumed that the frac- 
ture took place in this very convenient posi- 
tion—Mrs, M. F.F., Roswell, N. M. 


Hopes the War Will Cease 
—and Don’t We All? 


I nave only recently 
begun reading your 
most interesting mag- 
azine, and am writing 
to tell you how much I 
appreciate the useful 
information printed by 
P.S.M, I shall be ex- 
tremely sorry if the 
war causes importa- 
tion of P.S.M. here to 
cease, so we'll just 
hope the war ceases 
instead. In the meantime, thumbs up, P. S. 
—H. K. S,, Hamilton, New Zealand. 
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$10° SAVED per dollar 
spent—a fair average 


for SMOOTH-ON No. 1 


Look down the column jllus- 
trating some of the different 
kinds “of leaks that can be 
sealed by Smooth-On and you 
will get ‘some idea of the va- 
riety of ways in which Smooth- 
On'can save you money. In 
many a home, a simple 
Smooth-On repair has avoided 
a costly bill for new parts and 
replacements on heating sys- 
tems, water lines, and ap- 
paratus. 

On innumerable small jobs, too— 
the breakages, leaks and loose 
parts that happen right along in 
every. household—Smooth-On ean 
save you an amazing amount of 
money in the course of a year. 
That's why a tin of Smooth-On 
is considered just as important as 
a hammer or screw driver in homes 
and shops all over the country. 


FREE 


40-Page Handbook 
Shows How 


We have prepared a concise prac- 
tical repair manual describing in- 
genious and money-saving repairs 
that you can do with Smooth-On. 
‘Many of the hints in this booklet are 
not published elsewhere, and you 
will find them immensely helpful, 
To obtain your free copy, just send 
us the coupon with your name and 
address on » postal card. 


‘Smoke Leaks 


Get Smooth-On 
No. 1 in 1%-02., 
Ton, 1-lb. oF 5 
Ib. tins at near- 
est hardware 
store, or if nec- 
essary direct 
from us. 


SMOOTH-ON MFG. CO., 
SU Communipaw Ave, | 
Dept. 38, Jersey Clty, N 


Please send Smooth-On Repair Book. 


NAME 


Address, 
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Everything Else Is Topsy-Turvy, 
So Why Not Shipbuilding? 


Ir I knew more about boats and boat 
building, I probably wouldn't be writing this 
letter to you. I live in 
@ community where 
many small boats are 
built, and they are all 
built’ with the bottom 
side up. Why, I ask, 
couldn't this be done 
with ships—probably 
not with the largest, 
but at least with the 
medium-sized craft? 
My plan, take it for 
what it is worth, is 
this: Lay out the ‘top 
deck on the floor of a dry dock, and work up 
to the bottom. When the hull is completed, 
let into the dock enough water to make the 
ship suM™iciently light to roll over.—J. 8, H., 
Laconia, N, H. 


We Almost Had It 
Before It Happened 


CONCRETE BOATS WERE 
QUILT THAT WAY 
OURING WORLD WAR ONE 


Science up to the 
minute—that's P.S.M.! 
In less than a week af- 
ter the B-19, world’s 
largest airplane, made 
its test flight, Pop. Sci. 
publishes pictures of it 
taxiing down the field. 
Can't ask for better 
service.—G, T., Con- 
neaut, Ohio. 


POP SclENCE EFS ALL, 
KNOWS ALL, SELAN? 


Our photos were 
taken during a taxiing 
test, some time before 
the flight test—Ed. 


That Floating Hockey Puck 
Wouldn't Be Cricket 


Pusase tell D.S. and P.M. to go jump in 
that hole in the ice. If they want to play 
juvenile hockey they can make their pucks 
from wood, but regular hockey calls for reg- 
ulation pucks. “The puck shall be a vulcan- 
ized black rubber disk, uniformly one inch 
in thickness and three inches in diameter, 
weighing from 5% to six ounces, and free 
from cuts and indentations.” A simple calcu- 
lation shows that a puck of this required 
size and weight would necessarily have a 
specific gravity greater than 1, and therefore 
would sink.—H.C., Columbus, Ohio. 
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MANY TIMES 


Snapshots in 
ackages, boxe 
and bags labels to cam 
Bottles and drawers. 


planes, dolls'and other 
atterns, toys, fly rod tears in 
place.” movie film 


Books, snes 
shelf paper 


Use Scotch Tape to save time and trouble 
in dozens of ways—mending, sealing and 
holding, Transparent as glass, Scotch 
witha touch of the finger. . — 
At Stationery, Drug, Department, 
Hardware, and 5 & 10¢ Stores. | 


LET —Scotch a 
Dep. S01, 


a You open up a whole new world of fun, ex- 
citement and adventure when you own a Harley- 


wart oN Davidson. lis “cruising range” brings famous 


‘outdoor beauty spots closer — so inexpensive 
fo reach. And your smart, powerful Harley- 
Davidson is your” passport” to join new friends 
in plenty of good times at gypsy tours, hill. 
climbs, race meets, and other thrill-packed 
motorcycle events. See your Harley-D: 
dealer — ask about his Easy Pay Pla 


MAIL COUPON NOW 


HARLEY- DAVIDSON NARLEY-DAVIDSON MOTOR CO. Dest. P.S.. Milwauhas, Wik. 


‘Send FREE cooy of big 24-page "Enthusiast": magazine Aled 
WORLD'S CHAMPION MOTORCYCLE ‘Sith thelling ‘motoreyele pictures and stories, Also literature on 
Ue new Hariey-Deridsens- Stamp is enclosed for mailing cost. 


, 
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SANS pe: 
‘icone tndiens 


KANT-SLAM, Dept. P-68 


20 Please mention Poruta Sctexce Motuty when writing to advertisers 


<= 


P.S.M. Started Him Off 
with a Metalworking Lathe 


For the last 10 or 11 years I have been buy- 
ing your magazine, and it is the finest publi- 
cation of its kind that I have had the pleasure 
to read. Personally, I would like more ar- 
ticles in your Home Workshop section deal- 

ing with the mak- 
ing of tools such as 
Recor ron ry eae squares, microme- 

*rooks SUNTOR! ters, and center 
heads, I realize that 
‘one could not expect 
100-percent accuracy 
from these home- 
made tools, but they 
are so infernally ex- 
pensive to buy in 
this country—in fact 
unprocurablein many 
cases at the present 
time—that the work- 
er with a small lathe is hard put to get hold 
of them. It was your publication that fired 
me with the desire to own a metalworking 
lathe, and since I have obtained one I get 
much assistance from your magazine for the 
hours of fun it gives me. I wish P.S.M. a 
long life—E. C. W., Sydney, Australia. 


Fish Thrive on Freezing 
in Colorado Garden Pool 


Ix your August issue you state that “fish 
can survive freezing temperatures in a gar- 
den pool 36 inches or more deep unless the 
water remains frozen to a depth of three or 
four inches for several days, in which case 
the fish will suffocate.” I have a pool that 
approximately five feet in diameter and 
about two feet deep. Our goldfish remain in 
the pool the entire year. In the fall, I put a 
two-by-four about five feet long in the pool 
and let it lie there, with about two feet ex- 
tending over the tile bank. While our tem- 
peratures range from 95 above to 30 below, 
the pool has never suffered from the effects 
of freezing, and the fish in the spring always 
appear to be 30 percent larger than before 
the winter freeze. We do, however, make it a 
point to see that the fish are well fed before 
the final freeze (using regular oatmeal). This 
pool is frozen over from late November to 
late March and at times, without doubt, is 
frozen solid. Yet the fish are always alive in 
the spring—F. C. H., Boulder, Colo. 
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Masse you've learned that only with proper 
training can you hope to get ahead on your job — 
maybe you've often said, “Some day Ill take an I. C. S. 
Course, and really amount to something !”—but because 
of the draft, you’ve decided to put it off. Don’t do it! 

If you're drafted, you'll be encouraged to continue 
your I. C. S. studies — for the U. S. Army, like business 
and industry, needs trained men—and pays them well! 
Furthermore, you will have real training by the time 
your term of enlistment is over, and you'll be ready to 
step into a bigger, better-paying job than you have now. 

Figure it out for yourself — training pays in peace- 
time or war-time, in army or civilian life. Mail this 
coupon right now for information on low-cost I. C. S. 
Courses in your line of work. The I. C. S. Limited is 
headed Jor Success — climb on! 


INTERNATIONAL CORRESPONDENCE SCHOOLS @UP TENT YT 


CELEBRATE SO YEARS OF SERVICE TO AMBITIOUS AMERICANS 


———_. —— 


BOX 7617-K, SCRANTON, PENNA, 
Without cost or obligation, please send me a copy of your booklet, “Who Win: 
and Why,” and full particulars about the course before which I have marked X 
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tad HOW CLARENCE A. O'BRIEN 
MADE IT E4SY FOR ME TO 
PATENT AND SELL MY INVENTION 


“TAM glad to tell the story of how 
T got started on the road to my 
present success, because I feel certain 
that it will be of real interest and 
possible inspiration to other inventors 
who are just starting out. 

While attending a technical school 
I became very much annoyed with the 
inadequacy of one of the tools re- 
quired in the course of my study. As 
a result I conceived an idea for an 
improvement which I felt so surpassed 
the tool then used, that I was certain 
other students and professional men 
would find it very valuable. I dem- 
onstrated it to my friends and they 
were so greatly impressed with its 
commercial possibilities, that they ad- 
vised me to get a patent on it, 

Acting immediately upon this sug- 
gestion, I wrote to Clarence A. 
O'Brien, having been advised that he 
was a reliable and competent regis- 
tered patent attorney. Following 
prompt instructions from Clarence A. 
O'Brien, I submitted my invention to 
him for the purpose of making a pre- 
liminary patentability search of the 
Patent Office records. The good word 
soon came back... my invention ap- 
peared to be patentable! I believe 
that this was one of the greatest mo- 
ments of my life. Armed with this 
assurance, I promptly filed applica- 
tion for a patent. As soon as the 
patent was thus pending, I was in a 
position to commence volume produc- 
tion of my invention. I then arranged 
aa interview with one of the largest manu- 
facturers in che business, and demonstrated 
the model to him, since in the meantime 


THE AMAZING SUCCESS STORY OF A. L. M. 
(name on request) TOLD HERE IN HIS OWN WORDS 


Clarence A. O'Brien had secured the neces- 
sary patent for my invention. The manu- 
facturer was So favorably impressed, that 
hhe gave me a substantial order. He was 50 
Pleased with the sales results of my inven- 
tion that he is now reordering in great 
quantities. Other manufacturers caught up 
the idea, and today I am supplying most of 
the market, and am protected agains 
fringement ‘by the patent obtained thes 
the eflorts of Clarence «A. O'Brien. 

I feel that the whole basis of my good 
fortune may be traced to the intelligent, 
careful cooperation of Clarence A. O° 


igh 


in securing a patent oa my invention, With- 
four the assistance of Clarence A. O'Brien, 
my tremendous success would not have 
been possible T can’ whole-heartedly 
recommend his services to any inventor who 
has an. idea worth protecting by a U. S. 


A PATENT IS YOUR FIRST STEP 

If you would protect yourself against the 
scheming activities of unscrupulous imita- 
tors, a patent obtained from a reliable 
registered patent attorney is a very neces- 
sary prerequisite. Do not be misled by 
claims that protection may be secured by 
any method other than a U. S. Patent . 
and do not run the risk of obtaining yo 
patent through the services of anyone other 
than a registered patent attorney, Clarence 
A. O'Brien is_a registered patent attorney 
before the U. S. Patent Office, and is qual 
fied by more than twenty years of actual 
Patent law practice to give you the kind of 
service you deserye. Remember, a patent 
«+s a8 such... is valueless, unless it 
‘specifically protects you . . . but good 
claims . . . against infringement by imita- E 
tors. Every member of Clarence A. O'Brien's 
staff is completely qualified to help in giv- IN 
jing you every service that can contribute 
toward patent protection. 


PATENT GUIDE AND 
RECORD OF 
weaee 


DEFENSE 
INVENTIONS 


CLARENCE A. O°BRIEN 
red Patent Attorney 

the United Stctes Patent Office 

Dept. 1K2, Adams Building, Washington, D. C. 


REGISTERED PATENT aTtop 
WASHINGTON, p. co’ aes 


PILOTS) 
MECHANICS 
dad ENCINEES 


AVIATION 
Wasili more 


iid-needed Airplanes. tig demand. 
ny cura up to $4000 a year. High 


Graduates in 
$5600. year, 
‘Approved, BOTH Primary an! 


ced 
AUSKILLED MECHANIC. Lincoln's 
Government Approved Sechanics Training 
Prepares Tor Gove Rating at A&E Mee 
Ehanic apd’ Immediate employment. with 
Alniing. “Airport or. Factors. Big demand. 
Paya $1300 to. $2400 8 ¥F. 

Maic Coupon Now for complete infor- 
mation: Learn about ersential defense Do 
Sitions now open in civilian Aviation. 


| 


‘Splendid opportunities. Preparein spare 


Bend for free booklet "Opt 
tography" particulars 


eae 


FALSE TEETH) 


CONEETPNes 
‘) SEND NO 
yO ae 

RT| reel et 

> DENTAL PLATES by Mail 

*ig  wenttatetrarerte star: 

Wgmakejomenrurs tory 

pecan Pes 

omen pam, femgane 
Se 

me ica how to 


‘morecn false teeth 
manspanent Bend for it Today! 


ON 60 DAYS’ TRIAL 


Make us PROVE every word we say. 
‘Wear our teeth on trial for as long a 
60 days. Then, if you are not perfect 
ly satisfied with them=—they will not 
cost you a cent, We take your word! 
Orders promptiy and carefully filled. noortess 


MONEY-BACK GUARANTEE of Satisfaction 


© We take this risk. We guarantee to 
refund toyouyourevery cent ifyou're 
not 100° satisfied after 60 days’ trial. 
FREE 82 for FREE impression 


material,eatalog andournew 
tow pelo, Sand vo mente fart send see, 

World's Largest Mait Order Dental Laboratory 
UNITED STATES DENTAL COMPANY 
1555 Milwaukee Ave., Dept. A-42 Chicago, Il 


45,510,515 


le an ARTIST® 


—Train at Home In Your Spare Time 


ting Held of Art offers commercial oppo 
‘COMMERCIAL ART, CARTO 


| WASHINGTON SCHOOL of ART, Studio 131 


1115—15th St., N. W. WASHINGTON, D. C. 


(pa 


Becomea Doctor ofPSYCHOLOGY 


ment, ha 


PITTSBURGH INSTITUTE 
+ AERONAUT! 


YOUR OWN BUSINESS. 


MAKING CASTINGS FOR US 


TAL CAST PRODUCTS CO. 
1696 Boston Road 


‘AT MOME. You can learn by our modern, 

emof instruction every part 

ing ‘Frade ‘at home. 

Prepare yourself for 4 Well axing portion 

Ft in business ‘after completing Our 
‘course of instruction, Good 
fire in demand and gener 
ffood salaries, For partieula 

Wisconsi 


Please mention Porutar Sctexce when siting to advertisers. 


PARKS AIR COLLEGE 


PARKS AIRPORT EAST STU 


Offers YOU COLLEGE and PROFESSIONAL TRAINING 
Majoring in AVIATION 


‘Accredited by the Titinols Superintendent of Publle Tnstruction. Ta~ 
nthe Accredited Higher Tnstitutlons 1938. Isqued by the C. & 


Otice of 
Cotamereial 
‘credited by 


for uiriine, Bight. operations. 
fn various felus of aviation, 


port, 29 buildings devoted to school purposes exclual 
rat dint hal att Ms ang 


ISth YEAR panxs Aid COLLEGE East St Loute, mi, 


"STATE COLLEGE 


B. S. Degree in 21% Years 


YWortd famous for technical 24 
vil tcttea a 


deoart 
Siplemn 


OFFERS YOU GREAT FUTURE! 


Demand for tained gad sed 0 
located on Grand Cene 


ENGINEERING: 


Gallen radio work 
Cat 


jow. Catalog free, 


Teele, 146 katie Pars. You 
ih 


Print Your. 


STANDARD OFFICE 
About "2 MFRS. OF 
Sartor se 7 OF A WEEK 

we Sopris sea te brand now. 


No Money Down—10 Day al 


FREE COURSE IN Tv 


roe Sts Chicago Tie 


OCTOBER, 1941 


Send You Our 


FREE 
BOOK 


| | “HOW TO PROTECT 
| YOUR INVENTION” and 
| Invention Record Form 


‘Our laws favor the inventor 
ho makes fe daved record 
or his Invention, and who is 
Shigent in ‘filing his patent 
<<a! application. 
You owe it to yourself, if you value your inven: 
fon, Yocmake an accurat ‘and ‘witnessed 
our ‘inventio eps to 
‘patent just ai : 


PERSONAL SERVICE 


our service can be important to you: As 
Sou ‘write us, we send. by return Monil, a 
“favention Hecord™ form tor You to fll-out, And 
then, when you return it to Us, Our prompt and Der 

Sonal "service. bexins: We 

rch of the Patent 

dort to you. Personally 
Bnd fling of Your apo 
Sour case. There Is no I 


PATENT AND SELL YOUR 
INVENTION 


We handle your case skiifully and thoroughly with 
2 View to securing the best possible patent for vou 
~giving you the full beneiit‘of our tralnine ax pat 

tundreds of inventors. We make personal Calg at 
the Patent Office when reaulred. And bevond this, 
Wwe will endeavor to sive you useful hints and Swe? 
Restions on selling Your invention. 


WRITE US TODAY 


When your invention comes to us it Is 
fidentiah All_correspondence ts hand 
by Us. We take « personal interest in Your suce 
#0 you can write ts fully. 


IMPORTANT TO GET STARTED 
RIGHT 


Know how the laws protect you, and what, sere 
Fortake. We wi Jou Complete FREE Hoo! 
Ite Stiow fo Protect Your Invention” and 
“favention Record” Form. Write us, or mii 
coupon, today—MeMorrow and Berman. 
fered Patent attorneys, 142-R Barrister Bulld- 
ing. Washington, D. C- 


ccm 


‘upervise the pre 
ton and the, 


[REGISTERED PATENT ATTORNEYS BEFORE U.S. PATENT OFFICE 
142-R Barrister Building Washington, D. C. 


(EW FREE Book “How to Protect Your In- 


Invention Record’ form 


Send me sour 


State. 
Write of Print Name Clearly 


Please mention Porvtan Sctexce Mowstuty when writing to advertisers 25 


INVENTIONS WANTED Wien 


Practical and useful new inventions, or novel improvements on previously 
protected devices, can now be safely marketed without patenting expense. 
We have successfully helped inventors for over 17 years in selling their unpatented 
ideas to manufacturers, with positive safeguards under Federal Court decisions. Send 
for complete information about this cooperatively owned association, Over 50 inven- 
tion-minded employees to give you efficient, individual service. 
References: Dun & Bradstreet, Thomas’ Register of American Manufacturers, ete. 
CHARTERED INSTITUTE OF AMERICAN INVENTORS 
DEPARTMENT 3, BARRISTER BUILDING WASHINGTON, D. C. 


PateNT YOUR IDEAS a | PATENTS 


SEND FOR FREE BOOK =mmmp> [VT PERSONAL SERVICE 


copy of my TE-page booklet. Or. if you prefer to rend my booklet 


| ent, Write today for PRED copy. Registered Patent attartey. 
| L.F. Randolph, 340-D Victor Bidg., Washington, D.C. 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge your 
feah—press heavily’o3 hips ‘and, spine--enlarge opening: 
CARL MILLER fail to hold rupture?” You need the Cluthe. "No I 
or cutting belts. Automatic adjustable pad holds 

LESTER MA | Sicascd support in case of strain, “Cannot slip whether at 
ST ork or play. Light. Waterproof, Can be worn in bath, 
Bend for amazing FREE book, "Advice To Ri 
Setalis of liberal truthful 60-day trial offer. Also endors 
‘lent ftom grateful ners in “Four ‘neignbaehood, e 

THE SONS, Dept. 1 New dersey. 


New Way to 
Learn fo Sa 


OPPORTUNITY TO EARN 
$1040 WHILE LEARNING 


Available to Qualified Students Through Whi% 
Cooperation of Mitwaukee Industries 


wufual offer, to. High, Schoo} 
‘who’ must earn tition 


“Soportaniles ot Die bay 
GRANVILLE SCHOOL OF VOICE 
| __beot. 723100 East Ohio Street Chicago, iinois 


Big —" for Workers 


In Home or Shop 


Ottered by cooperating Milwaukee manutact 
able, -$-montha courses In Alveratt oF Ar 


‘without obligation. 


oF ‘Building’ Mention course. esire, 


MILWAUKEE SCHOOL OF ENGINEERING | EARN MONEY at Licensed Concrete Specialist Make lan 
BIOSIS Beveswey 5 Es States Reweeene ie A) Bets norte: ites, foorss coereleeine. patching. Bases 


-) ment waterprosting. Other projects: Workers wanted eVery- 
7) wiseres Booklet, ceiorplate, details 10e. 
NATIONAL POTTERIES Ct 
Dept. B, 31.W. 26th St. 


Learns write S\GNSe,SHOWCARDS 


BE THE SIGN AND SHOW CARD MAN IN YOUR TOWN 


Tae 


i Ge Tan SKINS, make up FURS. 
Bea Texidermist. Double your hurting fun, We 
h/t youstHome, Moun: Birds, Animals Fish, | it ir'nt Rome. ie Sour own Bonss'1atsre 


New. 


Method of Personalized Instruction 
SETS Sinsing SAE Aree ce Wee dag For OTA 
| cons wMIGHIGAN LETTERING & POSTER ScHOOL 

2023 w. Grand Blvd. Detroit, Mich. 


26 Please mention Porutar Sctexce Moxtuty when writing to advertisers. POPULAR SCIENCE 


FOR FAME AND FUN—PLAY A 
, "PEDLER These Free 
CLARINET Books are for 


INVENTORS 


And other men with ideas 


OMT we est people, sag 
to 


xyes 
eS £8x 


ELECTRICAL —— 


Prepare at ut 


for 


vene ae aay 


om were ton we 


sild09 HNOA HO AVOOL NOdNOD TVA 


ing 
‘pare ime. FREE Bulletin: 


748, a at sau, ai 


wari 
BRUSH PLATING. OUTFITS 


Evans'¢Co 


REGISTERED PATENT ATTORNEYS 


MAIN OFFICE: 430-L VICTOR BUILDING 
WASHINGTON, 


fa iar ol 
WOODSTOCK a 


TYPEWRITER 


| Please mention Porutar Sctexce when writing to advertisers. 


THOUSANDS ENJOY 
THRILL OF PLAYING 


Who Didn’t Know a Note ofMusic 


1000 people have studled 
‘eany way. See 
‘can learn wiihout 


Print ‘and pleture method shows 
Sou Just" what to do, makes every 


ut abd mall soupon. 
4 booklet and tree ut wid picture sumo 
‘Schook of 


Austra ‘once for 


TRAIN FOR 
Bey 
ee ardg ho 
ee 


LEARN BY DOING. 
12 WEEKS 
TRAINING 


THERE! is NO 2 EMERGENCY 
ane 


far thas, oho bare 2 


ie 
Porting the exinance of. 
we mailing cost. No obligat 


to Dept. 
2 PLANKTON AE tev ay nie ioe 


28 


Please mention Porvtan Science Moxtuty when writing to advertisers, 


Practical Facts You Will Want to Know About 


TRADE MARKS 
PATENTS ¢crveicurs 
INVENTORS! 22:2's05¢'enii.tis 


advice concerning patent 
procedure bored on 66 years jonce. In serving 
thousands of ‘people. You con save time ond money 

"They. explain 


‘Ontwered Immediately. 


e C. A. SNOW & CO. 


Registered Patent Attorneys Since 1875 
2110 Snow Building Washington, D.C. 


INVENT-0- GUIDE ese 


Have you problems in sales and the protection of inventions? Are 
baying “heigs? 


Jou ‘working tn ‘Gan “your” protection. costs "be 
a 


Yeduced” 


. METAL ARTS CO., Ine, 


DO YOU OWN A 
RAILROAD? 


ist ia a mew and complete handbook for the 


llway enthusiast. Shows you how to 
building and laying your own track, 

tomatic constructing bridges 

tunnels, stations, semaphor tanks, coi 


trestles, 
tches, ete. The detail 
this great book make it 


crossing ‘gates, 


sy: 
EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


Tells you how 
laying out your 


utilize every bit of available sp: 
stem. How to turn out smoke stacks, 
fire boxes, boilers, and wheels, in your own shop, Com: 
plete, easy-to-follow instructions for building a box car, 
gondola, refrigerator, tank, hopper, caboose, day coach, 
pullman, baggage, and observation car. Complete plans, 
specification, instructions, 
ing the popular Atlantic 
Send only $2.00 for your copy of Model Railwa 
will ship C. O. D. plus a few cents postage. Satisfaction 
guaranteed or money back. Addr 


Popular Science Monthly, Dept. 101 
353 Fourth Ave. New York, N. Y. 


90 DAYS’ TRIAL = 
TEST THEM 1 

EXAMINE THEM 

We make FALSE TEETH for you 


‘by mall from your own Upresslons.||You hace 
tutisfaction of” MONEY-GACK. GUARANTEE. 


Satisfaction but you be Four own juaKe. 
WRITE TODAY for FREE 


SEND NO MONEY Boiler and Material 


CLEVELAND DENTAL SUPPLY COMPANY 
Dept. 33-P1, East St. Louis, Illinoi 


Curtomers report 


POPULAR SCIENCE 


{g,not gausual tn the COMPOSITION NOVELTY MANUFACTURING 
UBiNESS and—it costa you very lit S 

Studio has Started shousaads fn this profita 

we receive letters teiling us of the big profits they are making. 


Stewart's complete Dustrated instructions fully explain every step in simplified detall— 
. ells you how to make genuine exible, fe Tuber moldahow to cast-and Anish 
Deautful, fast-seling’ roveltice Of plaster, ligula’ marble, plastics ements ele, 

‘ust select models you like and 

ofder’ these kits or if you 


wish order the complete rub- 
Ber molds so. you can. start 
Production immediately. Stew- 
art's lquid rubber and rubber 
molds are regularly used by 
many of the largest “manu 
Kit montlete ot model 1, a's or fecturers in this country. You 
Hit consists of model 1,2. 3.0F can, therefore, place your order 

ig rubber mold and complete - With the full ox 


pees Iatrue. Brspestting the dn 
ons ‘ode ‘money ean buy. - 
wramteds iit ante si 

Sita S, Ghiy S78 


gn 
See a 
oft molds only ¥ Importation of novel- 
198 @imones only. 8 ties from other coun- 
edt oe 
san uae 
ackeS Ht Sei bed cert 
Batter than ever atl ‘and. many customers 
Seni care 
inte 


feotedtal tht Inam some of {BIS Complete genuine raver mat — 
betta aes ra gore sessed ganates Sere pene ea ae 
a8 y prodtable business. Gove moddle'ouly $1.55: ‘Bet ot" molds only eua-g5e7 OM 


ORDER SEVERAL KITS OR MOLDS AND TAKE ADVANTA’ 
OF THE BIG CASH SAVINGS 


Pears 
Shots BAR a at Se: 
poate cates hee omlted serine rier mold — READE 
Sgrptaces aekeaeutid Bere: i sprig hie mel REARS 
x “ais Hae Bait Ear Pach a a 
STEWART Stim, DEPT. PS-10, 1008 GEORGE ST., LAKE GENEVA, WIS. 


(No. 12, 11°48" 


Please, send me the following Items at special 
‘uoted in your ad. Fri ne 


50% deposit herewith. 
LD cheek or x. 0. Fay balance C0. 


Dy Sena FREE BOOK on mold making. 


Special Prices on Other Materials 
oes FREE! 


eomporttion, 


PELE fs Sactis“WhiinSa Worlee 3 
OCTOBER, 1941 Please mention Porvtan Sctexce MoxtHty when xriting to advertisers. 29 


y 


Increased 
produc: 
means more 
Jobs for MACHINISTS JUST OUT—new—radically = 


and bigger pay for men who know their work improved Buescher Saxophone 
that enables you to master tunes 
This home-study course gives you the practical facts on easier than ever: qualify for band 


bm or 9 ie a] 


Iodefn machines, up-to-date methods. you need to advance eel ot ned 
HYmuchine shop work: ake advantage of the other mans | i. very shor ime Then popularicy 
experience as found. in books, to solve your problems, — Plus friends; good times; and extra 


increase your efficiency, with Toney. NO instrument equals Bues- 
cher for quick results. FREE Home 


The AMERICAN ‘Trial, easy payments, any instrument, 


sax, trumpet, trombone, Write today 


MACHINISTS’ LIBRARY BUESCHER BAND INSTRUMENT CO. 


68 pages 2546 iystrations Dept. 1013 TLKHART, INDIANA 
uy course and reference library) 
actce was written for practical 
‘machin 


RUBBER [owc, 
MOLDS Ez 


‘Amasiog robber mold-making ou 
exits aise at plaggen ae tray 


Seid Bie 


Dept. 8-823 innati, Ohio! 


NEW! MINIATURE 
UST MASK 


Bao 


BIG MONEY BUILDING MEAD'S 


New Portable OUTBOARD 


—~ BOAT 


IW a FEW Day! 


‘matter where you 
¥ e in comfort. Completely 
‘no high rents to pay. And a Schult 
cuts travel costs to the 


SCHULT LEADS THEM ALL 


[PSORIASIS 


PSORIASIS Suilerers: Pixacol has brought erults when 


PIXACOL CO, Dept. P-1, Box 3583, Cleveland, Ohio 


30 Please mention Porutan Sctexce Montuty when writing to advertisers, POPULAR SCIENCE 


CAR OWNERS 
WE HAVE IT 
A United States Patent 


SAVES *5 257, ON GAS 
or, 


erature 
MICHIGAN TRADE SCHOOL 


3716 wecewsra, bewat, soon, CRIRIEO 


ITALIAN ACCORDIONS 


IT’S EASY TO MAKE BIG ~ 
SPARE TIME MONEY 


Send for our free plan on how 


POPULAR SCIENCE MONTHLY 
Dept. 101 


353 Fourth Ave. New York, N.Y. 


For free boat write Scribe DOG. 


‘The ROSICRUCIANS (AMORC) 
‘Sen Jove, Calilornia 


OCTOBER, 1941 


tis the BEST 


Handy: Sized Disionanyy: 


$1260 to 
~, $2100 Year 


Prepare Now For 
Examinations 


ands appointn 


Railway Postal Clerks 7 
a7 inal / 
City Mail Carriers FRANKLIN 
City Postoffice Clerks INSTITUTE 


Aas't Stotistical Clerks 


Stenographers—Typists / 
Messengers 


/ 
Ete. 


32 Page Civil 
Service Book 


1s. 31 


"JUST FISHING | 6, zsnor 
$5,00 


NOW REDUCED TO- 


ink of it—a book never before sold for less 
than $5.00 now reprinted especially for POPULAR 
SCIENCE and OUTDOOR LIFE readers at $1.95! 
The most complete book for fishermen ever pub- 
Every page packed with the kind of 
information that will quickly improve 
your skill with rod and reel. “JUST FISH- 
ING” tells you how to select the best 
to cast and where— 
» wet and dry flies, 
fly-rod lures, tackle, weather, 


places to fish—hor 
all about live bai 
ph 


AIS pacts 


3 BIG SECTIONS 


All Eastern game fish and how to get 
fully described—with full color 
galore. At $1.95 “JUST 
SHING” is a bargain that may never 

be offered again. Mail the coupon below 
and see for yourself what a classic among 
g books “JUST FISHING” really is. 


17 FULL-PAGE PLATES 
BO FLIES ano LURES/ A BOOK PACK-JAMMED yi," errata Troon 
Writ cous 7” WITH INFORMATION ABOUT iio, Si" ait 

1” Be ives YO! 
EVERY KIND OF FISHING the benctr at 'his Yo 


experience in  outwitting 
every kind of fresh water fish. 

Whether you fish in Take, stream or river 

Every one a masterpiece of modern printing! whether you fish for bass, trout, pike, pickere 

Full color pictures oh amail asd lar pernonthed nd-locked salmon, muskellunge, or any other 

black bass, native or brook trout, brown trout, Variety of fresh water fish, “JUST FISHING” tells 

rainbow trout, pickerel, pike, muskellunge, wall- You how and where to get them. It’s a book you'll 

eyed pike, land-locked salmon and lake trout treasure for years to come. D NO MONEY 
133 additional illustrations of flies, lures, plugs NOW! Just mail the coupon. 

baits of every variety. 


1 POPULAR SCIENC 
353 Fourth Avenue, 


Please send my 
T FISHING 
plus a few cents post 


Our editors long felt that “JUST FISHING” de- 
served a larger readership than it could ever obtain 
by $5.00 bookstore sales alone. So we prevailed 
upon Mr. Bergman to permit the publication of this 
special $1.95 edition especially for our own readers. 
‘This low price is possible only because of our vast 
purchasing power market and Mr. 
Bergman's cooper: 1g « fraction of his 
usual royalty on this special edition. 

‘We expect the limited number of books still on 
hand to sell out quickly at this special $1.95 price. ADDRESS. ee - < aan 
So to be sure of your copy mail the coupon now. " 

“JUST FISHING" is guaranteed to please or money} CIT’ --STATE-- 
refunded. TIE you prefer to send $1.95 now, we pay postage. 


Dept. 101 

ww York 

yy uf Ray Bergman's 418 page bo 
wilt pay the pe only 
full payment. 1 understand 
© book is identical in quality and contents with the 
‘bookstore edition If'for any reason Tam dis. 
sed I will return the book in 10 days and you Wil 
Fefund my money in full. 


j|AME-- 


32 Please mention Porvtar Sciexcr. MontuLY when criting to advertisers. POPULAR SCIENCE 


AUDELS NEW 


HANDYBOOK 
NOW READY! 


SWS 


KONINY 


moeeCe 
TANG YOOU MAKERS RAWOY BOOK 


(1% QROER 


Rives TA 


New York 5 
Electrical 
itastrated Boahlet School 
40 West 17th St., N. Y. C. 


BE OUR REPRESENTATIVE | 


IN YOUR TERRITORY 


If you can spare an hour a day you can earn extra dol- 


IGENE WATSON, Popular Science Monthly, Dent. 101 
Sesreeren ave ee Wetec weve 


GoMOUNT BIFS) 


Tan SKINS, Make Up 
Bea Taxidermist. Double hunting 
‘at Home, Mount Bids, Animal 

at ei woh as oe 

tai 


EE BOOK price sere cites sree: 
Soames teas Wana sets aaa oe. 


OCTOBER, 1941 Please mention Porvtan Sctesce Montuiy when writing to advertisers. 33 


lew A STEELTOP- 1962 
CROSLEY 


MEETS Topay’s 
efense 

mm Econom, 
{ Dement 


IMPROVED FOR ‘42 
DISTRIBUTORS and 
Ss WANTED 


WER AGENTS. Write 


pat \ 


THE CROSLEY CORPORATION 


SPANISH 


FRENCH, GERMAN OR ITALIA 


“Learn by listening” to Cortina records, the NAT- 
URAL way-quickly, easily, cheaply. 


Sent on 5 Days' Approval 


most satisfactory method ever 
ing. ot. perfecting yourself in & 
- Investigate! 


Booklet FREE 


“The Cortinaphone Short-Cut”—tells just what 
want to know. Interesting. Get z ee 


OO Spanish 


Name 


| LEat NOUR Busines 
Zr ESSENTIAL WORK 


Priorities, shortages, and. tnereasing 
fostsare forcing adjuster 


‘You can capitalize on these con: 
Gitions "by supplying the trade 
swith Brikeretethenew seientine 
Taonty unit. Better than brik, 


ind selfscontained Insulation, 


No Priorities * No Scarcities 
Brikerete is madefrom materials and labor that will always 
be plestiful and iow priced, Unlimited market poss bilities 

‘now and jn Diy complete plant 

rapment for cal manufecturine in protected ter~ 
‘Honea es fest investment, Brodcs up to 
‘Write immediately for The Brikerete Book~tree, 


BRIKCRETE ji 


ree 


Ship Model 


Tricks of Experts 
NOW | MADE EASY FOR AMATEURS 


POPULAR SCIENCE MONTHLY, Dept. 101 
353 Fourth Ave., New York, N. Y 


Wonders Through The 


MICROSCOPE 


A new book which tells you all 
about MICROSCOPY. Turn an inex- 
pensive microscope on hundreds of 
specimens within a stone’s throw of 
your front door and you step off into a 
new world of wonders. Complete Man- 
ual for amateurs. How to use equip- 
ment, secure and preserve specimens, 
take photomicrographs, etc. Numerous 
illustrations. Full cloth bound $1.00. 


SCIENCE MONTHLY, Dept. 101A 
353 Fourth Ave. New York, N.Y. 


POPULAR SCIENCE 
Classified 


Classified Ads only 35¢ per word per insertion, payable in advance. 
Minimum ad 10 words. To be included in November issue copy should be 
in our office by September 9th. November issue on sale October 1. 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 


y-MAKING, 
wort VING 
honey” SA 


ADHESIVES 
MYTEE-1 ee Miracle Adhesiye— 


igo 
ADVERTISE, Wt words, 1a nowy 

$8.59. ‘Advertising 
ast8:P ‘cottage Ors 


pers, 
fares 


TOR A ePopatar Stones SoaTR Si 
xorlts sortable bases a Rate 
I ta Seal Dept 
KS Te hie Nee ak ei 
“AGENTS WANTED 
WANT Fieusant-Ovtdoor Work [a a aT 
ART areesnr' Ctl Sood pods wing 
cp ol nah S0vqrued nuit bot 
‘occupations: Hundreds in. busine 


iriProducte equipment. on 
art —we 


- 


wlelgh 


pate 
a are 
Pervonal Chrittan cards for only #19 
eee Bg 
en ma ae Fe Riget 
sii htt Penal ope 
Sn approval, New Brgiand art Publishers, 
Seaman the 
fis cin eee Sine PERE 
Sen ae aes ae 


ee 
ashe april 
Ferlmente, Serplan ox, apptgral Cites 
Grecine: fA" Bion bak Wat, Bove, 
WANT Agents for your products? An ad 


im this column will get them for yout 
write today for full tacts, 0. K. “Kelly 
Glassined Adv. Mer., 493 Fourth Avenue, 
New York City. 


“Personal Taitial Obra 


Other fast-selling acsortments. Samples on 
Spproval. Aristle, Sv Way, Elmira, New 


BUY BY MAIL 


Looking bere for mail order bar 
gains 1s like looking Jor food at a 
banquet, Ii's the matural thing 10 
do! There's many worthwhile op. 
portunities om these pages, You'll 
find all kinds of attractive buys . 
products and sersices for your home, 
tar, radio, work shop, camera, bob- 
ies and what mot «in fact every. 
thing you need Jor your personal, 
family or business mse at low prices. 

Please mention POPULAR SCI- 
ENCE CLASSIFIED when writing 
to advertisers. You will be treated 
fairly and courteously. 


fastest seiline a1 


ts Soc. Sells $1.00. 
Request Noday. » Sunshine | Art, 
Bop, Tis Fulton Gs. New York Gy 


‘SELL Christmas Cards, 60 cards with name 
$1.00 with metallic underlays, embossing 

and ‘cutouts. Ig other assortments, Outs 

Standing 21 card box. Large protita, No ex- 
lence Beeded, Pree amples. Southern 
Greeting Caras, Dept mphis, 

4 STARTS you in busines: selling men 
let, ready tied Slyde-On-Ties and boxed 


novelties. Write foday for’ descriptive 
Fhoteal catalog, {fe sammie materiale 
B0"We'ind Bt, ‘Dept: 


Gea EY eseeter tae SR 
eae aa 
shares seis, Torah Years: Mills 

Sie 


‘anes Art, Btu 
nh, Stile, “ita 


000 
exceptional — tuntimey. 


month reported 
National, BX1240, ‘Sant 


Expect surprise! 
‘Bernardino, Cailf. 


CALL oo Friends with sensational lowest 
Priced Personal Christman Cards, Sta 
Honery, Names imprinted. Also big-value 
Si'Gard $100 aortment. prod, Bc) Ex 
fence unnecessary. Gaiples on approval 
Wallace Brown. 225 Pifth Ave., Devt. D-38, 


New ¥t 
SELL, $0 Christmas Cards with name for 
 genuational ines! 


31.001) Four comple iH 


al apartling designs! Amazing 
Box"Etsortments too. Bie profits. “Expe- 
Sete FE Bah Dept. Kis, New York 
BIG. Money applying initials_on automo- 
Wiles, Easiest thing today. Free samples. 
1 you sell printing and advertising apecial- 
Her we have an excellent sideline featuring 
nia Name Plates in small quanti= 

“Ralco”, 121 Atlantic Ave. Boston, 


Ess 
Mi 


‘BIG proHis selling famous Waltham Christ- 
tae, Garde, diccar a1, sortmcat Pay 

you S0c, ‘Christmas Cards with name 

Tor si Gompiete ne, Samples on approval 

Waltham Art Publishers, ‘Washing 

fon, Dept. 496, Boston, Mass. 

MAKE extra money easy. Show smart Per 
onal Christman Cards 


ts 110, Rochester. N. 
T WILL Give You $5.00 worth full aise 
foods, grocer 


Free if Jou 
ers. Amazing. spare time money” making 
Spbortuntiy. Write Zanol, 2316 Monmouth, 
Stesinnat” one 


| provai ‘Robinson Cards, Dept 


aR Jay oes Oa TR BC 
a 
oie is 


‘AGENTS: Opportunity alg Roy 
Containing {21 succes ut ul 
otpevodiget send for ire. introductory 

Booklet, Hite €o., 21G-A Grand St, New 


3005 Fare 


aed Clothing from, Hom 
Men's Suits Tie, Leath 
Boe, “overcoats. 3c, Dressen” 106, 
Ladies" Coats 332. Other bargains, Catalog 
Pree. S&N, 865-A Roosevelt, Chicago, 


Recatier going Ure wilghre. durtyt Graft 
leg going like wildfire. Hurry! Ort 
ards, Bot 238-M. Pittsbura 


PERSONAL Christmas Cards 
‘Also 15 other ‘Box Assortments, 


Free 
salaplest AB pinteigs Coe Sa Canal 
Street New York, N.Y. 


Boert are 
‘Samples on, 
‘ho, "olin= 


Fons Mass 


promt 
Fame, 0 for #1. Outstanding. 
{ine “inoney-making assortment. 


Please 


OCTOBER, 1941 


ater and our concen tales Was 73 
= ‘promis. Quaica, Peaeato Russel 


‘SENSATIONAL New Concentrated Wall 
‘Shampoo. $1.00 Prof every $1.20 al 
“Otfer” Gallon’ Sample Se. erm 


NEW Process Name Plates. For Latier- 


boxes, door-bells, ete. Retails 1Sc. Sam- 
ples Se- Walker's, 30 Chureh St, New York. 


mention Porutar Sctesce Moxruty when ‘writing to advertisers, 


DRESSES Toe—shees 505 Goals Te Fg 
ide, Free Catalogue.” Crown, I 
Monroe St. New Yor 


35 


‘Free. Portnoy, 


Sitter nee otis ae aer 
ate ee 
i, Seam 
so radiate 
Fei gerrnay eae oe es 
SATE ats Geo 
hice a at ee 
Haat ee oat on Ba 
aS tay SS 
Re aa 


[AUTO SUPPLIES © EQUIPMENT. 


i Hlgrington Corian Sa1-30 
eee 


TRape Current, numbers 
bore chan" 300 aiterent publications 03 
Seteising sele,, printings eneravine, 
Lists Free: Discounts, 


Foreien, 


ted magazines, 
‘and 


“Ait Also over 1000 usee 
‘Che 


BARGAINS Welders, comprguors, 
vashers. 

PUEL oll conversions — For automotive, 

pearing opines. Mie for free Weraeure 

California, Se ere See, 


"york City. 
‘MERCHANTS Wall Ci ie, Sells 


decom 
Toe, Details, Bugene Collins, Biltmore, 

No 

YourE 


write Sprinkle, Prater. 910. 
ELON, Waltham Wrist Wi 


for, ieee wholes Catalog 
Periofl, 129 Wain iindetphia. a 


FREE!” Mexlean Curios Novelties. i007 
Deon! Marquess, Apartado 1176, Mexic 


oxi 
‘Agente — sor, Pig sling: Gold Tat Profit selling Gold Leat 


ers; stores and offices, ree samples. 
thea: 


esuiyeria mirrors tableware 
Bameplates, 


GET inte Aviation! Earn $2000 to 45000 8 
palates bllot, Mechanic or Acronmuticat 


Bohol 2108 alreraft Bldg’ Lincoin. ae 
‘and Ay your gen totorescle,pow- 


age 
Ese : 
pee 


porate! Letter Co., 437 N. Clark, Ct 
Hoo toe sample 


at 'stondw 


oles fa eri 
aa'itigh. New Haven, Cony 


ps PES 


par, Caraed 
A aous Ave: 


ning literature 
anit croton ita, So 


plified 20-lesion 
instructor. 39¢ 
4a Broad 8t,, 


ues 


‘OERUINE # SLSR abo Ft 
me erates and, mounds 


oe 
‘vate, New York 
set ee aoe ian AEowheads. 1.00. 
‘oatatog. eo. ‘i Glenwood, Ark. 


0 
LEARN trae purpose of astroiogy, Sar 
Mee Tike Risin Stars 2000-A E 13th 

(chin, Kansas. 


(ons SERVICE 
Walters needed! Pree Test shows 
Nour ability, ts. fun! No obligation. 
'o\Gamiat writers arvse, 


ted" Tor Pubcon. 


Bab ean ing 
MAtmues-P6. a0 Church, New York 
See urowonines | Be 


‘AUTOMOBILE Racing Book, Fifth Edition 


Illustrated. Tells how to build dirt track 
Retire rules: sorts, ploy stack eoa= 
SSG See Sha es 
Brent a6, ntti Cincinnati, 


Fanon para bes 
er minute How of carmurclor misture: 
Gpistaniced ‘mileage increase 2: power 
staia "(9 mntes John Hanley Man 
Loraine, Detrott, Mich. 
IngREase ae PaRgeRRET, of Jone Ford 
Se HP—eithout super 
‘send''s1100 for detailed, 
‘Gower Associates, P.O. Hos 
801, Wilmington, De 


R&R MPO. Oo. Anderson. Tpdiana. Rac 
cars, fnldgets and speed, eqn. 
calslogue'25e, Buel Chart foe. Instructions 
stat 
36 


afaore 
Complete It 
eS 


BOATS. OUTROARD MOTORS, ETC. 
BOAT Biveprints apd ll see cul-to-shape 


"8 
fod | Phe pea eats Be 


tow 
Titerature: 
‘Ave. Yon: 


‘Bulla Boats,” #1 00" 
rs 18e)- Chev 
ation ist art Gil 


to, 
ware cat 


are 
Brint Gos ies Bs 


priabe- 


Pay conte 


me 


Mivotor (domestic and fs 


os ls 


Paris 
feo, 


Be yeaa 
alee 
orbs Beck 


a eee 
00 99.9485 


ART Studies 15 to Set $1.00. No Junk, 
Catalog 10e. B, 'G. “Specialties, B, Care 
negie. Pa. 


BEAUTIFUL Art photos, sample 25c; real 
ft film, feet 2be. Shutt, Beach City, 


STEREOSCOPIC (hres dimensional). AFL 
Photos” articular fof stamp.” O4di 
Howe, Bt, Petersbure. Pia "7" 
HOLL sartment 
eee ‘isto Baker, Stanayunk, 


UTHBELLA” (Sansicehiy—Lowe Dany, 
‘$1.00, Private Press, 140-PC, Palisades 
Parks Wi. 3 


ng quality ain: 
band 


Lowest 
ie, Bulg 
‘356 North, 


i 
PHB, 


ae 
emineel cele New 


ws 
Bag yee org ace fom. an 
re See ats Re: 
We eas Warn 


MOTORSCOOTERS 

Baile complete plant 

eee, irene maudr. ransalaions, 
Honsaker 


‘Masontown, Pa 


BULLD your own Business. Popular Science 

Glasihed Ade will introduce your peage 
te into over 600,000 homes every month, 

ail'ady have ull ix business 
aring the mail-order 


“sh opportunity 3 Parrot 
Biastex "and, 


"parain Ca 
Erot's “Book Sop. "S10, 
Ponti. eh 
SNAPPY 

‘Where to get. 
Eme G0., Dept. A. 


tel Else only 58, 
i ya, Ligon 


epee 
‘385 W. sith, ‘Chicago, 


books eure we 


Sears 
| 3S ere 


Pleose mention Porvtar Sciexce Moxtuty when ceriting to advertisers. 


Seber, ew — course 
‘Good fe 


id. Neat 

ie fren booklet “Opparti= 
bites in the sae ates 
frente. National ute 1S 
Michigan, ‘Dept. 1744, ‘Chicago. 


POPULAR SCIENCE 


‘eden 
status eo Proatle work. Write Dept | 

Ei Meat Gait Products Cow 100e Bowe | 
Hiag,'New Yore i 


the shrewd buyers who for 30 
etfs have been writing Bane Yor cainere 
ul or Soe “ic te ne<Kodale 
0. Fimo io eae fens 


bien 


Weneral Appuance: “top. 


COLOR Concrete with sheimicals. Stucco 
Fock, Cement Retry 


Stee ogous 


OeeR iat patos vee aia 
Siar pl he 
janmelst ‘Co 


‘aad 
we. E, Decatur, fi 
MAKE coloreiazed concrete 7 eam 
tery produsts tiles, Hogrs. Basement 
terproo Beier at Bonet color- | 
ete: ational Potteries, | 


i‘ 
ant reported “Coxe reat 


cae 
Box 


MEN—Women, “specially Ca 
Factory" kn ‘spare. time 


HEN Fete SMBS tee Sats 
dies, Bast’ Orange, 8. 3 

FOOLPROOF maneer. ald ane 
cea, senda marae tee 


| ins Histed i tree Bass Bat 
eisite sete atid tse Base Bas 


ise aes Mucee ay | Been Mo 
saggy fa sate cunt eee | Ear Ges, Rien Sere ea 
sary. Write Cole Associates. Bent. ye wert Macinon 8 Chicago, 1k, 
NAW. ree Deals ane Benner Wate | Caatenagr a Senne sac 
ga Teagraaiet Rea, | wie ee 
oa 
Sey ake Ran ee 
resi Bifeo, O°G0 Ni | Eee Heater a 


INCORPORATE our Buns. Sel shar. ‘shares, 


era Ca. (Pi 
io). Ta0 8. 


‘AMATEUR Fhoiasraphers 
sepione, Zour hob moe peta 


SOAPMAKING. Learn Home. No machin- 
mewideee>™ Povete, Bicist’ Bale, 


‘pobby or pratcabte bua 
homme” Easy’ simplined method. “fra 
gaperient ‘Bead for free ine 
formation and Segal caents Nauonal Are 

315 Michigun, Dept. 174 


HOW can { raise capital for mi business? 
NO sel ty taventlon’ Write Enterbice 
Bureau, Syracuse. 


MORE FOR | at ius faeries 
YOUR MONEY 


fe ‘Shino hi 
The same advertisers will | | 
he found in this Classified cas 
Section month after month oe —- 
and year after year. Rea- ah 
Popular Science Bg cocoa la april paaeaphg 
Glasifed sadvestising al Cinéinnathe a 
luces. Profitable Results! | | YASCINATIN 

For full details, write Be ert, 

Classified Advertising Departmen 


Porutan Science Moxruty Kore angler 
353 Fourth Avenue, New Yerk City | | Fourtivave. New York Chi 
CHALK TALK STUNTS 
TAUGH producing program, $1 
880-8100 WEEKLY using Gadust. stamp | (tated ‘eaalon "ide Gattosaine 
pprecialed. Clement, 69 Arthur, Roche | Oxkosh, Wis 
WHERE to bay it lowest wholesale <= ane: 
at lone wheal pre. | Ter nap = 
Tnformation thee. Vorean, Boe Rea, | DELAWARE charters: consis, as 
mn | adver ines Whineatoe” Be OM 
CHEMICALS & APPARATUS 
7 apparatin and 


Picture Stereogeop 
inset oes 


Brae’ sec ie ar | 
2301 3 


ee a 
eld, "Short "course “Diploma 


‘Boskiet, Institute, 30 W. Wash 
Sngton Be," Chica | 
TTIN cans converted Wo vies! serap, valuable 
tun, by. i of sol 
yang Sah Bay Cater, 45 Wasnine 


'bt, Denver, Colo 


“for descriptive folder: 
1330 Central Aves Cnilesgo: 


colorful! 
eg ebrayed. molded. Rudbertartc 
molds! Composition Plooring! Barticulars 
Free, Marblelaing Service, Edwardsville, Te 


OCTOBER, 1941 Please 


; SuRaeae eee, sera, 2d 
ee ye ae | ae ee. eee 
Ge SL SATW RY oP | emi ens Se ed 

ee 
| ence “school ‘chemistry courses. Send. 30 


Brae Gea Tatienon Ta, Home: Splendid 


eee ee 
ee a 
fee |e 
2s nee 
S meee aa 
a ante 
eS os 
eh — HANDECOE a ‘Ghemicai experimenters, 
BUSINESS SERVICE | “ilustrated, $0c. ‘Feberimen Booklet and 


guest aly TE inslg Seas 

a Ba Bate 

Fee ott ee ae 

| Pee eaten een” 

New York City. Pi P.Questone Wellesiey, Mass. 

eee ee 
ioe ace See agree See Tae, 

= Se a | eee 


toa. 


‘CAMERAS, PHOTO SUPPLIES | Peers rae Sees ae Figg 
Ta Learn quick: | riety stn Ne 
ans maneraniag peice eek SPECTROSOOPE for quick enemicalanali= 
fies suficient Booklet "anarecurementa | 82 $2.50, McCutting Bons, Campbell. Cal, 
free. “American School ‘of Photography, | 25 TEST, Tubes, 41,", resialance glais 
S518 afichisuns Dept 1741, Ghicage. ‘0c, Seientine Exchange, Broan, RY, 


mention Porvtax Science Moxtuty when writing to advertisers, 37 


CHEMICALS in Se quantities. Catalog Se. 
eee ie Blt 


‘GHEMAGALS in Se quontities. Catalog Se 
Pleisher's Laboratories, Medford, Sass. 


‘DETECTIVES. 


piece unaecemary. Writs 
(6-P Broadway N.Y, 


"4 HORSE, 3400 speed, Repulsion, Indye: | WANTED! Small Inventions; patented. un~ 
‘ton. Alternating Motors $10.30; 300 | patented: cack, royalty basis. Traphagen 
Wht auternnting Generators Saye. other | ca Sor. St Glaty Indiamapa 
Seen ene 1 States, | “PORTA, PLANS, ETO, 
REBUILT seolon, compleie Weck New | AUTHENTIC Formulary. 924 pages. Gitus= 
nantes er dorecent Se | ated) Recipes nglrutione!— 10.003 
seston oa (der | proftabie, produ, osipala' vor 


Hiei 8 


BS1b Bore ets) Saat Se Adams 
Fei og 


HRGONG a duecive. Opperuniy @ Gm MOTOR Winging “oki tae 
a earn eectlve” parties: PGS: aster Baa ioe 2, coe Compe te TRE 
ais Haymnd Stulte"britel, indiana" 7032 Ransea Gi. 300 “Develpinest, “Consultant Chemist, Clay- 
DOGS, BIRDS. PETS FARMS, OTHER REALESTATE ou ent aia 
Pea ees oa el tee Meee Bs" Belcri,Bowieting 
eng 20. Dakotas’ Dependable er rae 
: ie al ae racer Aas at te FORMULAS! Chegpest’ Best! Ng Machin 
5% BERNARD — uagnan Teee Pre, See ei cae | nea We : 
Rigeenes omg intana” New Yorke LATEST simplified Formulay ar select- 


istand, ‘New York 
EDUCATIONAL & INSTRUCTION 


twee cenie'Br. Deetboe, Bok die stat A: 

Brolin, N.Y 

WELDING —Bieijie Age, Harn aulgly by 
actual practice at Hoburt Welding Scho! 

tpdiridual tnatruetion et bere cust of sue 

Mesiona post paid and fill particu 

oper! Welding Sehoot, Box'F-L0, 


LEARN Welding] Get info alrera, ship- 
jullaing. hundreds of important indus 
tries That’ need trained welders. ‘Prepare 


ae dr Lotae ar hair 
1k Fane Wane eae 
ie codtha egies tia 
feat ie Baa 

can ig Oe FF 
OF ne ie eT 
oat 
Brhiaes iain ele 


Hon Service, 166, 8t- Louls, Me 


CLINIGAL Laboraiory Technic taught i 

Sour own Home, Practice outny Supp 

Bullen {fe Teoria) LechotealTnattare 
i-B, Kikhart, Tod. 


PART Time Bookxreniae pays big, Fifgen 
‘Firenide ‘Educatlonal In 

stitute. 3543-8 South Homan. Chicaxo. 
ELECTRICA\ ES _& EQUIP. 
‘TURN Lights en, off, one 16, fifty places 
‘Gn three way’ swliches, “Cheaper in: 
gphituons bath Cente Ran, Coaipor, 


TES eh eae a La 
nde ateaaeese #9 tes 


‘ed. Iiyceach. Baran, Bay City. Michigan, 


See See $200 Down —29 
Bites fron en FORMULAS A Kings, Gigranteed, Cyt: 
—Blog_tree_ Kemico,_Soo,_Parkridge, Ii 


‘acres. fronting ‘conerete highway: fu 
‘bat, 


pet gam howe, bath. gag eectictty; | “a “00, Parks 
cxialog 1380 1380 bargains many Blates <= MELE WANTED 
Sisoul teal ‘Ave HG uniform manufacturer seeks man to 


or 
fat Sera 


SEE The Highlands of 
cut-over land selline on il 


eacriptive book, Seat upon. request. Lora: 
Beit Parm fand Corps td RA. Lone | 
Bide., Kansas City" Mo 


ee Hoover, 330 W. 0th, 


‘Wanted—Auto-Diesel Mechanics, We 


‘ansas' Ci. Ra Ee 
fin expert mechani and 


Seats Bae a TELESCOPES & 
‘MicROscoPES. 


Tenn. 


‘STEADY Work—Good Pay. Reliable inan 
‘waned t9 call on farmers, No experience 


gpacaitan reulred, Plensant work, Wome 


i ‘every day. 
blob int a week, “Wondettit ney 
‘Winte MeNeoe 


2 


ASTRONOMICAL ‘Telescopes, binoculars, 


won, paruculars fre 
‘cameras, mice bowen. sold, Te- af 
saleeds Sd ie fay nt of tatramentde- sf Freeport, i 
nassen, Box 24, 
Teuescores. i 


5 Were us st? 
TOR THE HOO 
VACUUM Cleaners—New and Rebut 


‘Parts. Attachments, Lowest Prices. Vaco, | 
2.0. Box Bi. cutton. R, 3 


SALARIED Prpitions ailebly ebiained, The 
structions 28e. George Lenhott, Federal 
securities 


FOR INVENTORE | pasiSS ett Siren 

GRO, The wep omwd ge: | Gee se 

wae Ta GMa er imate’ | Rh gunin i aut ane” 

isi Sd FP ie consi | etree, SoG ep orot, Te A 

iekaciare pgm ge tens ant | SSS Wea ao PE Beg Red cha" 

sGevencns eaters, Slane Agconaee 
ioe teat 


‘Shnzen a Pare 
Rttorney, AicSA*Agsina Butlding, Wash= 
ington. 1. © 


INVENTORS: Unpatented inventions now 
alauig with Eee ‘safeguards under |? 


spe igi Been oes Dente 
Seen Sas Stier to corer Fail sore jou 

‘Sinan ever local ands 

order oF nation frown mantel 

eters indo ean 


Tie ecu 


tor twa 
‘Protection’ 


ma 


rimetti RSME altt grey hut gan 
Sept ga avg 
aie Spend” newsocbie | EALaer gas Preset Con Dem, 

Hektor tht “Nektar gaa 


Beene Gh ‘Glasultec, 308 Fourth Aves Ne 


GREATER Chgsjman Profs Pity Tae 
abl Calendars “weenie, Bette: Novele 
; ; 


eat 
is experience 
pe Ae 08 E. 


ee ae ag AG 
FEL oa ele 
| SapusioansS seater conte Cay 


Sizes, including Jumbos, Samples free, 
‘start tow. be the Atst in the field. Flem: 


ELECTRIC Pencil: Writes.” Engrave all 
outpalg. Beyer MMte., 


ing’ Calenidar ‘Co., 6838 Cottage Grove, 
Cticage, 


ri (nears: Corals 
$8126 Gouge Grove. Chicas” ed iy Beecriptve booklet, ef. | CHEMICAL dicovery every ling alton 
frences, free. invention Shining wants every day. Exclusive distelbutors 
ENGINES. MOTORS, ETC. Soni pata ea cgi Ritetr “S| make real promis. Anchor, 1511 Grand, Bt 
TAHORSE, 110 voi, induction motors, Be: HAVE Jou e mound. practical Giealion Tat | bowls 
oui guaranteed $400" other gives” Wil- tale "Ontanted Gr” unpatented” if’ 20, | BLADES Bie prose, Bat quay. Far 
mob fits Supply, 2047 St. Paul Ave. Chi- write Chartered Institue of American Yp- (tary pyjcen: Bostpad. ace Wiades, Bute 
cago: Fentors, "Dept 3-A, Washington, falo, Ne¥. 
BARGAINE—Welders_ clectroplating._mo- SELL our tie bargain york Gloves te 
for aerators, guaranteed, octal terms. BROS Bes, cae Tree. Rriowand? 
Witte Nobarts, Box Pelli, Trav. Obie. Go. 
: | Ways fo ue "Big. money Selig A 
GASH far pyneten! ides and ingetions x piaing Pree, Folate Jahan "Er, 


ME Bah,"BS:90h1 Plecsants Chicaeo.™ | 123"R. Topeka, Wiehith, Kansas” 


iting 1026 


POPULAR SCIENCE 


RULERS, Yardsticks, Popular high srade 


ticks, 
Tine. Tuttle, Canisien, N.Y. 
HOBBIES, COLLECTIONS: 


ak 
MAGIC TRICKS. PUZZLES, 
JOKER NOVELTIES 


Bien) aot for $280 pontpulee 
s. State, Chicago, 


HOME CRAFTSMEN 


TAG Omament palerns 2s, Ober 
‘Dutch girl, 


uae 8 
ieflg 
eyo 

TO get more business advise Four prol- 

Sree aa column. 

pet ied 


aoe ar one Roos, 3s Fourth Ares 


BEET completely pretabe 


ce 
Postpaid. % , Md. 38 

Santas aa inp mete bie aap aad 
geen ae Or ae 
Etowah Ave. at Gal Baten, 107 

a 


Ee 
ee ae 
Bates "Aves Dept, 854 ‘Brookins. 8 

BSA Eee esti 
Berwyn, Md. 


‘MODEL Supplies (Ge he ngentor, Gata 
Se Pierce Mel Works “Tinley Ban It 


sachin.” Booe Combat 
Tous, . 
HOLLF WOOD Seca 


fatalog. ghost ‘reg tick for 
ilnele Saupe ot Charis," ex se88, 


Seed al a oa Ta he 
Grand 8t. x. ve -f 
Pa 


MONEY MAKING OFrPORT 


Ie, 
‘GHTAMERL ATW Stat Weatherstrip Wa 
alee CHa Om naan ed 


StExioan Wovens asl, ia 
erng \compite, instructions Be 


Arterafts; Magle Pass, 


‘Gon. Decatur, Ala 


BOOKS; Tricks, Cards, Novelties, Catalo 


= ies 
; | anaes een om 


MAGICIAN’S Meadguariars9i6-page 1T- 
Sustrated. catalog. doe. ‘Kanter’s, 8-131 


‘any material, any 
iaventons ‘developed.’ Mile 


anti 
bat Bue 


MINERALS & PRECIOUS STONES 


fessional cer ee: 
ies ES 
wp Saeed 
a ee 


‘ALEXANDRITES from 3 carat up 41,25 
‘Byres wenulne Zircone 


ag spect e-Biner, 6 
Pedersi Denver, Col. 


‘MISCELLANEOUS 


viBtnith'e Agate Shop. 28 Alder St Pore. 
as = 


Oregon, 
FT POLL Size novelties, patterns ae. Bod: 


lem Wooderatt, Saginaw, Mich, 
eee | 


COMIC Pen and Ink Sketch made from 


oe, Pigiograph, Picture eluted ne 
narmea Seats Spee 
Pisterang tito dred Gabbe dr inte 6. 
DRUG Sundries. 

ed directly. 


TNDRED Hinting Hounds, Cheap. gata- 


ina STRVENTION: wansee 
TAROT aircraft tool, and parts manufac 
‘turer in the market for batented or Un 
patented ideas ‘or inventions assisting the 
Rational defense program, of items to man 
‘facture after the Cr Smereeney. Send 
Box 2004, Stn. res, 


SIL practical vention act 7 
‘information’ welts: Ch state 
re nventary, Bee 3:0. Wash 


ne help’ 


Thee yor vat eae 
Wile fon ee tee Sas) 


ae aa 

Invmrigng Progaed race oa: 
Se Teas APS a 

ds aa 

Gast 5; oe ES 

Cant ul Bal Wo-Sa Fa Bae 

veragar Tae 


te 
sot wow ork 
JEWELRY 


35 Py 


Fe 


DI i without 

‘mechs ids, “No. drugs. Ralleving 
Seige Ton johnsone, “Sta. C. "Vancouver, 
enada, 


RECEIVE eigantic Sen ak a Tmaganines same 
pies, Your name in humerous mailing 
Lists 10e- Howard, 396 Broadway. New York 


PREE literature how, to locate buried 
‘Pusher’ Labors- 


| ORGHID Se. Free estalogue and Inatrae 
xine. @ulvira’ Specialties, Winteld, 
FON to Ku 


ith New Gun Free 
‘Ply Gun, Kankakee, i 


WATCHES. Bisin, Waltham ote $180 up. 
Wineholt, Bo 82 Woodbine. Pa. 


LEGAL DIRECTORY. 


TSICAN Local ations, wo, Cocke. 
Table Amer Atty katt 


SACHINERY, TOOLS & CPFTES 


ite ates 
ora 


from all over wot) 
tr all exer ed 
Counting work, Hai kee Visas, 


mich. 
OPPORTONTTIES, Tw 
Xp mali, ase. Pasco, 


SrPORTUNTTTER manera Eg 
Se eee ae 


Sake 
White Spr 


Anns 


Bows, 


‘Sod, 


7 Su 
‘Odd ‘reels $1:50- 1000 feet 3: 

‘Recordings, international, 
2120 Strauss, Brooklyn, ‘New York. 


fused” with bench grin 


DRILL Grinding attachment price 
request. HractorsLite Gor sidney, ee | 


OCTOBER, 1951 


THOUSANDS ship Aitings. 
Sa eS 


Bundred 
Seventh Aves 


Please mention Poputar Screxce Mowruty when writing to advertisers 


LEARN Motion Picture prolection mar 
tastieate, 315 Washington, Em 


B-1GMAE Art films, Free catalogue (sample 
ibe). 
Pan 


Babway” Becange: Sor Eastern 
BEVELGP your own movies Combine x 
Structions Ane. Corona Laboratories, 200 
Bc3dh, Brooklyn. 8 
CAMERAS, Projeciors, Films. Lut, 
see Sims ie) Box” sh vaicy 


‘Exchange, $0" iim, Be. 
‘stone, 1414-24, Galveston, Texas, 


fajogue (ample toe), sidiest 
Blas Shop. Bok tu Haatbals Mo. 


“HOTORCYETES, ss, BICYCLES © 


‘VENTORS: Take fst step toward pro- | SINUS Trouble, If a victim of Sinus or 
| TASS ote Tavention elton Skiarcia! tnfecHon’ write Rational abe 
ion Wad tar Bree 'ietord of Rnvention® | grstorien Ben}. Franilin ‘Station, Wash= 
[itu lor esabutene Gave ot toventin and 3. e 
~ Patent Guide, for the inventor | NERVOUS? Gonauer fear, wary, Basbfal= 
ee Sf promot, acti, con- | “Seut Pree: apecal informellony doh 

denial tesreh services bow to sel inven : aaa ia, 

Soatint Guide™ an i Rtcord of invention | LEARN ‘stam 
‘Brien. pores ante 8 Moon #01 B01 Bige: 
fico Aginis Bula: | ow. Peoria 


fered Patent Att 
‘aie Beh Krone, d 


tor Bldg. 


VICTOR J. Evang, Company, ab Vier 


Cg Re Ne 
arent life-like plasuy “Free, booklet, 
‘Dept. 32, Union City, Na 

PHOTOS —wais‘or fesale models’ Bootsi 
eigyam)- Hunct, 2001, Sis, Oakland, 
SOLETWOO Baay Sara, ae ey 


Compounded formiilas Bor 
Stinson Bidr., Los. Ane esis 


‘accessories. Most 
ied, We special: 


noroRereE, a 


yao este tings Setar 
Faupniy. Ca, sis-D Southwest Siva. 


 "aupnlg “Cx, aia. 


BUILD And Bell Rp Midge: Cw 1 Sp 

Coe Mar Cena 
Re meter ces 
Bae ook ees ‘Mase 


Aigo ron 
iin Echt Meta a: 
Eee Ne a tae 
fue nt Me wt Lon 
QUGRYGL2,retaligped, Nenad 
NOTRE Fu eae, cera 
gah aS Dat cae 


‘“HUBIO,_MUSICAL_INSTRUMENTS. 


Prag ay Ear! Complete 

rs for entire course: no tore to 

eB foe Hari! Seog or 
fue fontung i 


as Peet 


4 


TBARN’ Bin 
fensen, 


a brings 
cages. enn ‘Kimball 


‘Superior Song 


Boone 


ie book 
prompt action 
eSfandotph Depts Bora Waal 


Soe, 


PATENT: 


Wehest refer 


RADIANT Health. Vigoriex Wheat Germi 
fore Jour health or 


iki 


We guarantee (6 t 


reeks. 
st of Mises 
PS, 


INVENTORS: cn pair, Rell ees 


gene Ree yk 


em Ager, 100G Milstrese Bide ss 
Fd pantielacameeeres tier ere 
Ges blades, Apria, aol 
Givertex” exide; may ofuers, 3ee Ge! 
talin “Siar Proauets, Bua 


50 ‘Girwinas Cards, 3100, 
‘olsoih 131 Chestnut, Scranton. Pa 


| 
Sayer ean ee 
FIRVENTOR'S Guide’ fee: ful forma | agit Safa eels tet ah 
rier nowt, ne baiae: | Mes oeaeeeer teenage 
‘Lederman, 186 Nassau St., New | plus & Deckled-edge Velox prints, 260. 
—_ lt Sars oka cites 
on er | e sat 
satity,patlietiags alrmalieds robert Beck, | jomm Alm fng-erain dgveoped. “atuaiee 
SH | ee 


i 


You" 
‘Cheeking-Account! 


TLD GOLD, WATCHES, PRECTONS | yguured! $1.00, 
STONES, 1487-0 Broad: 
BE nce. VALUABLE advo res 


Crownk, Jewelry, watch 
sat 


Aning'Co.. 
Minn. 


ELGIN, Waltham Watts Sap. Maes Be 
Fe wate aod Jeeelcy cab 

pitpusth Jewelry ‘Gon 169-8 Canal 
WeaTEDT Gola, aver, pwning, aia- 
jonas, mercury. ete Bolo! Simon's 

233 Oud Arcave, Cleveland 

‘PATENT ATTORNEYS 


INVENTORS: Before disclosing vou; in 
14 for Bort “Evi 
‘Schedule 9f Gor 


‘Builditis, “Washing 


Please mention Powctar 


ao eater 
0 Bei tai 


known, 
Moen Pi 
Grose. 


Pree ioe. 


aioe 
ol 
iisto-t Bottage Grove 


pee in farge quantities, Frank 
Hawecville, J. 


Semsce Mostuny whem writing to advertisers, 


cceatal 
Ficiued: 


ants 30 each? "pelt of: 


Eesmeat “tnd. teatve fo 


POPULAR SCIENCE 


Schlag develoned no 
fe — Soho fad 


rig eve™ enlarged to 
eenly 
Sonera 
Tmallers and sare 
iit prin aster, Photo habe. 1408 N 
ie ‘Dept. 3, Baltimore.’ 


oft. slorite Bhojogrenns a. fascinating 
Hobby or brad ‘Ceara at 
bby or radeabe bust an 


‘easy’ ah rious 
formattoe: any an oe ational Are 
School, 318 "iat Chicago. 
19 SPARKLING ans Pets 3 folly- 

cy 4 
sreeyvench Finished 3 


Fepeints dso 81.00. Overnight Beil 


Fated 106, 
‘from us. /All 


Tew rol ‘ale 


Be t Sat 
eee 
seu BE iar te aka 
fats 
oe bras 
ghc coin: Guaranteed Finest Grade Work! 
Hee Sa wat a i 
lenin Oe 


cach. Brown 
ap ads te ies 


Teterhieeds, Biondi. 
Exibosied ‘Banties Curas 


‘Service. guaranteed. 
_Patrmont, West Va 


PICTURE Labels—Hundred desiana._i 
‘refundable. Arrowprint, PSioa Water= 


‘bury. Conn 
(DS and 100 Envelopes $1.00 
id, Bennevilic, 907 W. Hooevelt, 


PRINTING Special 109 ej Bang Lai 
lerhends. 160 6% Envelon ‘Lines 
Both $1.00. P.O. Gramer, How 983, Chicago: 


ESALESBOOKS. your imprigt i.08. 200 
rete ub. 41.23. “Economy 


THOUSAND Barnes caf@4,00 Send tat 
‘samples. Eaton Press, 10101 Main, Gard 


PRINTING OUTFITS & SUPPLIES 


to be set to music. Sub- 


WANTED. Poems, 
oot ees ae lca eo 
fae Studio, PS box 40, Bridgeport, 


eh ere a 


5 Wanied, end pea To oe 
Ste te Siar" Male" Atuatersy @40 Beacon: 


SONGWRITERS — Write Tor Fr 
‘iansditormaiin. Variety, 


SONGWRITERS wanted, Radi contest in 


‘and Pree, 


pisthers uel 


‘OWN A Printing Business, Gooa promt in 
‘pare tive. Print. your ‘own cafds, sta 
Honery, cgeular, adver jantor gut 
Hee “dentr ole38, Sinbi, fulen, De 
tas free ot 
PRINT at home 10e will brin 


* * connie 


What have you? 
is “Cook, Meriden, 


1 Oe Renin of 
paca oot fama eniar ad: 


‘oilareements and. eoupons 
He rinpsbtldge Sta New. York City. 


developed, two print each and tro 
For gore, fe. Summer Ste: 
eT aa we 


fe 
yak 
sae ale 


tes 2s 


aerenen 0h 


ONE, day gerreg, Rol 
Y Foul wel 

1e"Velox prints, 230. 

Mutora, Conn. 


BESO Service, 400-6 Albany. W- 


ROLL, Developed ie. muaraniegd. pris, 
we on enlargements, 38c. 
Photo, Winona, 


1 Devel “Velox prints 
ROLL Developed 8 elon BrInus and. Fice 
Bo 400, Dept. Pes, Wilmington, WO” 
420 REPRINTS 25¢, 100—1.00. Roll devel. 
oped 39. Pung 2c. Bt rnraeren 
oer Maye 
Saionect coneae Ses moe 
‘rg on volt Se sr "Rate Photos, Dept 


Set 
exford, Ofln 
feet ae, 
er aa Eee aa 
esi i 
Scie ean Spe ea Pe 
Aer oa es 
mnie oe aioe A, 


OCTOBER, 1941 


Please mention Porvtan 


W.00 2, made growing muah 
Patene 231883. free spawn: “North Amseri= 
fan, 169¥ Yonge, Toronto, Canada. 

Liz 


Pe, Milion, Pa. 2 


“ANDARD Rabbit, 
‘Years $1.00, Sample dime, 
WADIOS, SUPPLIES INSTRUCTION 


We parce all osggheeg Semin Pz 
Bea ee a aes ees 


‘LARGE United States Coin Catalonue 10e. 
“78 Tilustrations. 3000 Quotations. James 
‘Randall. 341 8. Dearborn, Chic 


RUBBER STAMPS 


“Ace, Pewaukee, Wis. 


uexce Moxrty sehen writing to advertisers 


Construction book. 30e. 
See gt Saute, cb 


ise" Oniygi00, Write for 
ershon Company, nc., 


ROVE 
miu? mas 
wotes Get 
eclndte 2 
Magy Ae: Win in ho org wae 
A Ate Manne a iS BR 
obit" Ind. GetdRec cat, Bae 


umn edulpment: 


ancl uipmen 
ue Ban Bua tik Chicas, 
STAMP COLLECTING 


NOTICE 
Readers answering ads offering Ap- 
provals receive a selection of stamps 
from which they may make pur- 
chases at prices indicated. Ten days 
are allowed for payment ‘and return 
of undesired stamps. Otherwise ap- 
froval applicants become subject to 
Section 2350, Postal Laws & Regu 
ations, 1932,’ providing penalties for 
‘obtaining property by fale pretense. 


TAN age, 18 Rian rom A= 
Bazan net ug to 

te" includes Nicarneua airmail two 

ee iia arate 


i 
Siiues"“ Total cata ie price over 
for Only 8 (2 approval 

x zt’ 


ith, “Bresyint 
pntieanta atvtfe Stamp co, Dep 
Seine ew York 


ware | pilcanths Big ‘Miusteated 
Eisg €o ‘&.210. Bor t7 hy, Brooklyn, 


SCARCE $125. Hawall Only 10g) “Down 
Seep in the oid trunk We found the time 
seatt'No. 1a the 1804 ide Blue 


ee Reel SS tite 
Se snaruny Sa cen cep 
eater Waser 


Gay. Garcelon Stamp Co, Box 81 
‘Maine. 
500. 8: 


stop. tid He 


8, Calas, 


i IOs. Gt 
fliandiide, St: Louis, Mo. 


41 


ret eer ne | 
TERE cera i Oise et 
See Gaur Be 
Petes od 
sat ee eG 
Stara, Baer te to 


Eustomers! iymouth, Dept. 3, Bel 


UNITED States approvals complete cover- 
natg® Be ine ani at ete bi prices: Semi- | 2 


70, DIFFERENT U. 
"ante Bony 20-0215 


and City, New Yor. 


oe Approve A 
ere tom 


‘COMMEMORATIVES 30. different 
"gee with approvals: Eaton's, 18:5 Eaton 
. Rochester, N.Y. 


BRUPEND OS ger Selanear (sae) 
Turkey. (Obelist 


‘WILL Rogers, Nicaragua Airpost stars 
ete, loc. V- O- Pare, Clarksvl 


qamere. Dowd, East cherry, ficken snes 


Se 
‘ummbersBuge list bargains. Don 
See ea 


ed 100, appre 
i Box ia, 


mie at 


tory. Bull inter Hil 
‘obligatory, a 


FINE Approves, Teeshiy mounted, Fast, 
Service, Tell me what countries 
Wibreie, and Tal gend hele stamps. 
lkgn ‘Skinner, 300 East Fourth, ‘Long 
Beach, Calf 
SEYCHELLES, Nejd, Caymans, Mancha- 
Roo. Brunet Turks Calves British Bolo 
mons (Gannitigland). "Everithing Je muti 


Sporgyais’Vigune, "130-F Clinton 


50 DIFFERENT US. many Commemors- 
‘ves, Se. Gerhardi, "2801 Rio Grande, 
‘Texas. 


austin 
atreld 


Roy 


HARE Old, Samoa, Set, fo with oy 
‘Bailey. Pierson, 

Top ALL Dimerent U1 19g, Monde, 1785 
Fairmount, Concirinait, 


iers—¥ tas Sa 
Till produce promable. business, at low 


sees Bennet best, 
ais Fourth Rve™ New Yor Wx 


TATTOOING SUPPLIES 


START, proflable Tatioolng and Ramay- 
‘ing business, “free ingtractions, Write 
State, Chicago, 
TATTOOING, Outtis, Supplies. Thustraied 
ft Pree. Percy Waters, Anniston, 


TREASURE FINDERS: 


Fah 
cai 


300 DIFFERENT U. 

imemoratives)| #1. 

Benny. 

PERSONAL approval Pexvicg Aras 
ow cost selections 100 tized 3c. Turner, 


3034 Vicksburg. Detroit, ‘Mich, 


Eee Gifferent, includ 
he Morapplicants for Best valve appror> 
sar eit 
ey Tied 


UNPICKED! 100 U. 8. fevenues on dooi- 
‘ments — 0c! (700 — Soe.) Vanvoorhels, 

yndman, Pa. 
FREE—Pive beautiful Airmaiis. including 
ie, ia. Green, 


oir 


nei Belaneor, 
Ete, 100. vr 


‘Lutbery, 


PHILRTOPTG, Monthy Tree—tor’ pases 
ichugen "Stamp. Encyclopedia, "Pree: 
Wile Hinpire Stamp, Dent. FR, Toren 


BOLIVIA airmaiin pier we ai 

Terent. tor. only’ abe. (9. approval 

is Pree Pack and, fists included. W 
"Torgesen, West Englewood, '¥N. J. 

204 DIFFERENT, glampr including Kedah, 


roval applicants, Rete 
more,” Chi 


lable, #1 Nassau Street, New 


bi Bg hE I 
east i eee. 
Sewam, Cakland, be,___ 


U, 8, COMMEMORATIVES, 35 diferent 
‘sheet. "38e" with fe 
vent fora oe Empire Sales, Box 208, 


ue 


FREE! Western He 
age 2c. Owens, ot 
aad 


eas 
q. Rovers, dit shesrerlae, 


Biya DISCOUNT. Baiecin 
‘efences—adults. Dolin, 31-Q 


storie. 


inst 
‘Row, 


Pring 
8 Go. 


New York. 
3: BUYS Bone tes 


ox fee! ouston 


FYPEWRITERSOFFIGE_DEVICES 
TYPEWRITERS edger impor, Mal 
: 
ena RESTA wae al 
pars ae det 


5 Pruitt Bi 
___WANTED—MISCELLANEOUS 


Prices for used 


thass, bicroneopes, Draw 
any pleat or selenite Instrument 
ee ced Gordon's, TOES Made 

ion: 
Micrometer, Machin Tooke, 
‘owe coor, 


MERCURY. rom mia 
tions fre, Mercury ‘Terminal, Norwood, 
WATCHES 
WATCHMAKERS" 
Watches: ‘Bought 


gid “Gold,” diamonds. ‘Catalog. Ben 
Segal Company, ox 150, Chicago, 


WATCHMAKERS' Tools, su 


saa, Wie fer pee ist Be, Dean Cow 
ui Nasa Bie, New York 


WELDING, SOLDERING 


ee 
Sear Eee 


EXCHANGE jour 
parte Saad 


D_G; Arc-Welder, Build it yourself from 

‘Aviomobile generators, vehicle motor, 
cS Diant generators, "Plans 

Welighe Gi Wi-3035 Moh cleats. 
For Sale! Vehicle motors, W 


1000 ORABRAGS Se each Us Pereien. 
‘Sandy. Reading, Pi 


100, U8, Including complete Vie-¥.00 we, 
Ps a a 


150 GOOD mixed foreien stamps, Sc coin. 
‘Stanton. Hiantie, Cobh. z 


BARONS, Penonsiraior arg. 
ra po 00. ber 


10,000 ‘VARIETIES Je 


‘each Gordon. Davi- | 
1. Box 868, Manchester, N. H 


SOUTH Anerican—i09 different Wie—with 
‘approvals. Davis, Silver Lake, 


HOLD AVIATION’S 


BETTER /roduclon sons 


There 


jobs and jobs in Aviation nowadays, most of them only routine 


work. The industry has an even MORE urgent need for men trained for the 


it duties in aircraft production: Such position 


PREFERRED 


Jobs—are held by many ofthe over 3,000 Aero LT. graduates employed by 


positions 


[00 aviation Grima. Many more graduates are in important supervisory 
ver other men. Their same training is YOUR opportunity— 


Investigate Acro [TLL training and see how mich more t cam mean to your 


Future, to your security and success in a 


42 


Tietime career. For detail 


Please mention Porvtan Scresce Moxtuty sehen writing to advertisers. 


POPULAR SCIENCE 


FREE %0ecaéy 


Factory Prices 


106 Styles and Sizes. Coal-Wood 


Ranges; Oil ‘Heaters: 
Heaters; Furnaces, 30 Days Trial. 
24 br. shipments, 1,700,000 Satiafed Users. any Tere. 
KALAMAZOO STOVE & FURNACE CO., MFRS. 
724 Rochester’ Avenue 
Kalamazoo, Mich. 
years in busines 


CARTOONS! 
HEEeRErenSs ages 


Box 3583, CLEVELAND, OHIO 


THERE'S 
MONEY 


LY CO. 
RICHMOND, VA. 


Regain Perfect Speech, if you 


SadtSten of 


lly used at Togue 
‘by physiclans, Weite 


Indianapolis, tndiana. 


OCTOBER, 1941 Please 


mention Porctar Sctexce Mowtuty shen writing to ad! 


The 97 Pound 
Weakling 


—who became “The World’s Most 
Perfectly Developed Man 


ve that YOU, too, 
a NEW MANI” 


Lists ite 


body that people pity! 
course, you wouldn't know it to 
Took at me now, but I was once 
a skinny weakling who, weighed 
Saly 97 tbs T'was ashamed to 
Strip for sports or undress for a 
swim, I was such @ poor spec 
imen of physical development 
that T'was constantly self-con- 
scious and embarrassed. And I 
felt only HALF-ALIVE. 

Then I discovered “Dynamic 


the tile 
Perfectly De- 


1 can make you 
over into a man of giant power 
ergy. iknow what Tm 

gut. I've seen my new 

‘Dynamic Tension,” 

form hundreds of weak, 
men into Atlas Champions. 


then just give me the opper- 
tunity to prove that “Dynamic Tei 
Just tell me, wi 
mules. "Are. you fat 
"Are you sRort-win 
alle off wi 
fitls, best Jobs,ete.? ‘Then write for de- 
tails about tt ynacaie Tension” and learn how I can make 
you's healthy, confident, powerful HE-MAN. 
onDramic Tension” in an entirely NATURAL method, 
nly IS minutes of your spare time daily is enough to 
Show amaring results—and it actually fun! “Dynamic 
Tension” does the work 


Send for FREE BOOK 
Mail the coupon "ight nor for fll devaie and Tl saad 
va (gs FREE. Send for your 
Seely Ca ABLES TEAS, Devt = =9,\ 
TEED CHARLES AREAS Devt ws) 


book! And it's 


TiS East 23rd St, 

T want the proof that your system of “Dyvomic Tension’ will 
help make a New Man of e—give me a healthy, husky body and 
Big muscular development. Send me Jour free book, “Everiasting 


43 


Get huto PHOTOGRAPHY 


for YOUR Biggest Opportunity 
—Now and LATER! 


You're doubly-sure of your future when you're an ex- 
ert photographer. For photography not only offers 
musual opportunities today, but it has proved itself 
fone of the few businesses ‘that Keep right on going 
‘There's ‘good 
oth at a fulltime career or for 
sparetime earnings. “As a hobby, it-can be turned 
into CASH if ever the need should arise. 
YOU Can Profit from Our 31 Years ot Successtul Phatographle Experience 
Under N.Y.1.'s tested and 
proved methods. you “learn by 
doing” —with every step  per- 
sonally directed by experts on 
ur full-time faculty. No class 
Start any time. Come. to 
jew York and enjoy the un- 
excelled facilities of the world’ 
largest photographie school o 


train’ at home. Courses in 
Commercial, News, Portrait 
Advertising. Motion Pieture 


and COLOR photography. Free 
book’ gives details, 
ott mu ware rerogtrey 
Went 23 Bret, Hew Tor, Te 


Easy to Use 
ie senile 


Rettman. 


? 


inlue: Devloned ty 3 
WG large blueprints | ensinees,” wothor, and 
Hoteree cies niats | brotected by U. 8, Copy 


RESULTS AND SATISFACTION GUARANTEED 


o-risk’” free trlal 
servicing’ meth 


yu will Teara to. repal 


Manual or return it and get a cas 
ove yourself a thane Co hea at 
ice’ raos this week 


Geeide to keep. Comparison 
fefund..” You can't tose 
this plan.” Send coupon 


ed Radio 
sm wacloning $1.0 


imp! Servic 


‘omparisan 


hip. the new plan 
fein ries and 


Method," for" examination 


We for postage. T must be tatined or sou will tefl fa Boney. 
Senate PS-0-8 
Adaress:... -_ es 


44 


Please mention Porvtar Screxce Moxtuiy when writing to advertisers. 


“TEX” BENEKE 


SENSATIONAL SAXOPHONIST WITH 


GLENN MILLER 


PLAYS A MARTIN 


Take the advice 
professionals like "Tex" 
Beneke— your favorites on 
records and radio-and play 
"Martin, Sooner than ‘you 
imagine, you may be featured 
in some big name band, well on 
mar way to fame and fortune, 
nd today for FREE photo of 
‘BenekeandGlena Miller, 
MARTIN Band Insyument Company 
Det ikhart, Ind. 


FIX IT YOURSELF 


Save yourself a lot of expense by 
delng® your own’ odd” repait fob 
“inle new ‘edition of a faisous 
owing with diagrams and 


ie fare 
is, windows, 
Dipes, “sor” boards 
her proofing, painting ead 
"construction "and ‘repair jobs 

h Job is done, ‘Full 


‘opular Science Monthly, Dept. 101 
353 Fourth Ave. New York, N.Y. 


LEARN TO | 
WHITTLE 


You'll be proud of yourself 
when you've acquired the 
knack of carving these quaint 
wooden figures. The Skipper 
Sam'l Whittling Kit contains 
step instructions and 
for carving TWO Sea 
Captains. A special steel knife 
—sharpening stone, and paints 
are included. Send only $1.50 
and the complete Kit will be 
sent at once. 


POPULAR SCIENCE MONTHLY, wept. 103 
353 Fourth Aver New York 


back. SAVE MONEY 
“ORDER BY MAIL. 
Write TODAY for full 
particulars. FREE im- 
bression material and illustrated folder 
showing our many stylesofdentalplates. 
MARVEL DENTAL COMPANY 
Dept. 50, 343 5. Dearborn St., Chicazo 


‘SEND NO MONEY 


POPULAR SCIENCE 


CHEAP OIL BURNER 


In Your Preset Stove o Farnace— 


—NoDrudgery, Dist or 
(Ge—Heat at SMALL COST. 


OVER 40,000 SOLD 


Beats any cheap burner ever gotten out 
Torlow cont: eticient performance. Burns 
rdlnary iow priced free lowing il, with= 

‘No amall Dpenings to 


cook and HI HEAT. Without % Coal 


eo with each burner. 


SODAYS' TRIAL 


Prove its effciency, 
Convenience ‘and. eso: 


BIG MONEY 


ae saa te Be AF ic 
SPECIAL OFFER 
TO AGENTS 


\merican School, Dpt. M740, Drexel at 58th, Chicago 


SHIP MODEL 
MAKING 


per ship, etc. Almost 100 il 

‘ull cloth bound $1.00. Poputat 
Monthly, "Dept. 101A, 333 
Ave, New York. 


WHOLESALE 
CATALOG 


fer, how 


FREE 


260 thrilling 
4000 opportu 
Household 
les, foods. 
a few of ti 
shown In 

sh Bi 
ow and Tequesta ci 
Book Of Opportunity 
eeoee ete 
Spors Co. 841 Rice, Le Center, Minn. 


The fos! moving poce of he Notional 
Deienae Program has crested a 


Based on Uncle Bons Army ond Nowy ged 
Official Row, in the tine to ectond yout 
FACTORY pare voeall Regards: tite ety 
Books 2 want ta. tepoir, MOTOR’ new 


will how you the foc 
rel way 10 do she job! Gives 


Covering 


‘Gres daly 
‘Mail coupon 


S67 BIC 8, x 11 PACES. 
PHOTOS, DRAWINGS, CHARTS, TABLES 
~ Give Nearly 200,000 Vital Facts on: 


Your Money Back 


if not 
Satisfied 


MoToR, Book Department, Room 2504, 872 Madison Ave, Mew York 


Piave RUSK me o caoy of Matas 14) Factory Show 


cm 


BONUS OFFER FOR TE 


CHEAP OIL BUR 


‘COOK YOUR MEALS, 
HEAT YOUR HOME WITH 
CHEAP FURNACE O11 


NO MORE SHOVELING SHG y 
COAL and ASHES—Tnis | 
sensationalnewinvention fits 
into your present coal stove 
or furnace, Life-Time Guar- 


MASEIIE oot Bien presars slesmanship, ele 
He it money-back” ura 
BONUS OFFER! Be fret, send in your name toda 


NORTHWEST MFG. CO..512-M W. 5th, MITCHELL,S.D. 


Make Money in Spare Time 


Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low price Is eas; ou can 
Bake good money at'it. Write for particulars to Fopuiar 


Reise Monthy; ‘leeutation Stanngcr, 363 Fourth Avenue, 
New York, 


BROOKLYN YMCA TRADE SCHOOL 


‘Trade Courses, including De-! 
fense trades offered. Also two-| 
year’ day. Pre-Engineeringy 
Equipment H 
selled Instruction 
‘Fireproof Dormitories. I 
‘Special Privileges. Check your! 
inter: on coupon to reeetvel 
free literature. 


OCTOBER, 1941 Pl 


AvioMechanie O Name. 
‘Televison and Radio Mechanic Address. 


mention Porciar Sctexce Moxtuty when writing to advertinrs 


MAIL COUPON 


1123 Bedford Ave., Dept, PS, 
Brolin, New York ley, H, x, 


popular 
science 


on-the-screen 


Fraduced in Mognacalar by Feivanks end Catala 
the cooperation of the editors of Popular 
Sonos Monthly Dlenbuted by ParconoseaPeaarad 


46 Please mention Porutar Screxce Montuty when teriting to advertisers 


An 


Popular Science 
on-the-sercen isn’t 
scheduled at your fa- 
vorite theatre, MAIL 
COUPON TODAY! 


i 1a, 
Upeisieant tesue of a 


POPULAR SCIENCE 


BOOKS SENT FREE! - 

ON APPROVAL—5 VOLUMES. 
BRAND NEW EDITION 

ay with tesa 


\e 


For Beginners can, prepare 
or Experts ” 
Writtensn you can understan 
“WHIZZER" Bi fag gerd bp wel kaa 


able, t-cycle DP. 


weakened. Center of gravity 


S300" pages’ om 
. eludes spect ‘on blues 

Looks like motoreyele, Easily installed. coating w ee eee 

tlice/Hiiformiation’ wiilte: eulataly ‘Well ag quewtlou aad answer shots, 


Big Field » Big Demand « Big Pay 
are urgently needed In all manutacturing lines 


$75.00. 4 w Fon 
Suarreutin tiave 


WHIZZER MOTOR SALES CO, 
9000 Sunset 


= ———== A year's consulting seretce note gteen to all buyers of thts 
Zamous cyclopedta of drafting. 


REAL ENGINE VALUE AMERICAN TECHNICAL SOCIETY 


‘The G. HQ. 14 4 miniature 
really “operates. “Over 13,01 
year, Now is your 

voted 1841 mnie hit fr $ 
COMETH wit ull 


ed, pend only $1 Shipped Co 
Wye Rent BE literature 
featalug and choice of fave ings or Welution bin. 


GHQ MOTORS, Dept. S, 40 East 21 St., NewYork, N.Y, 


and Canada, W: 
unique TRADERS" SERVICE, 


UNCLE JACK"S TRADING POST + Box 1857 A + Cleveland, Ohio 


CUT ME OUT 


fe me on @ posteard and mall to Popular Sclence 
spt. 101, 383 Fourth Ave. New York, N.'¥- Fl bring 


ut me out 
Sonthty 


64 Page Full-Color 


LIONEL CATALOG 


Pictures of the most amazing leet of trains Lionel 
hos ever rolled out on the rails! Send for catalog. 


NEW INVENTION 


ElectroplatesBrush 


PlateA 
MO! 


Nev === 


inp, aul: Gentes Gai j rt LIONEL Dept. E, 15 Eost 26th Street,New York J 

nei Hosicased ua aera tis copy ausncs 

‘Somplete, ready for use, No shop required. 

SEES LG amucemmedatics: |W MEY Gf page tucotor Lonel Cattog ! 

Eye 

Eelarperae re peers 

Ee Erion wk cee 
ainda GO Bree oan 
cersteng eames (oun aN 

WARtiEm ELECTRIC COMPANY 

a RRER SLECERIC COMPANY, 


Nome. 
Address 


OCTOBER, i331 


WONDERS OF AMERICA 
Wingless Flight | 


EET ITS 86 DEGREES 


[THIS IS THE ALTITUDE CHAMBER. 


PRP His is tHe T 
AIR LINES LABORATORY) HE MEANS) |_ WE CAN GO FROM SEA-LEVEL TO 
30,000 Fi é 
LEAVING THIS FLOOR. COMING. 


WHERE WE FLY _/THEY TEST ALL 

SHIPS ON THE THE PARTS OF | 

GROUND! | THE SHIPS HERE| DOWN TAKE 
BEFORE THEY | ONLY 35 

GO INTO { 

SERVICE 


RADIO RANGE 
"ON COURSE" BEAM 


OT / = FAN-ryPE 
MARKER WHICH 
SIGNALS PILOT BY 
EAR AND EYE OF 
APPROACH TO 


THIS IS 


IN RECENT LABORATORY | 
“SMOKING BOWL" TESTS, | THE INSTRUMENT 
PRINCE ALBERT BURNED |. "Sinoxano. 


FS LIGHTHOUSES" 
COOLER ~ 
i 


MP) 
THAN THE AVERAGE OF LX 
iS 


“RADIO LIGHTHOUSE"— 
A"CONE* OF RADIO SIGNALS\ 
SPREADS OUT IN THE SKY 
HT AND Gives PLLoT A"FIXT— 
Hh A DEFINITE LOCATION ALONG 
HTHE ‘ON COURSE” PATH OF HiS 
DIRECTIONAL RADIO BEAM 


SIGNAL 12 MILES 
LONG AND 3 MILES 
WIDE ATA MILE 
ABOVE EARTH 


THE 30 OTHER OF THE 
LARGEST-SELLING 
BRANDS TESTED— 


COOLEST OF ALL! Se 


(MA ROLL-YOUR- OWN! 


ITS AN EXCITING WORLD 
TOLIVE IN, ALL RIGHT— ‘AND THERE, TOO, 
ESPECIALLY FOR US PRINCE ALBERT STANDS OUT. PIPEFULS: 
SMOKERS. PRINCE ALBERT) THE PA. CRIMP CUT ISA BIS | of paAGRANT 
IS ABIG STEP AHGAD ADVANCE IN EASY ROLLING, ‘TOBACCO IN, 
TN MILDNESS AND SMOOTHNESS, AND ECONOMY.|| EVERY HANDY 
DELIGHTFULLY PLEASING ) (THERE'S NO SPILLING, NO WASTE| pocket IN OF 

“AND EVERY SMOKE IS PRINCE 
él ‘STING! ALBERT 


MELLOW, RICH 


feos See 
cane i 
Le 
FRIN THE NATIONAL 
JOY SMOKE 


POPULAR SCIENCE 


Please mention Porvtar Science Montuty when writing to advertisers 


An employee at the 
flag and. sail, loft 
of the New, York 

lavy yard, Brook- 
lyn, N. Y., at work 
‘on a battalion ar- 
fillery flog. The 
anchor, emblem of 
the Novy. appears 
onmanyflagsmade 
for our sea forces 


lags for Our Navy 


Busy Loft at Brooklyn Yard 
Keeps Fleet's Colors Flying 


EEPING its growing fleet of ships sup- 
plied with the proper flags and pen- 
nants is just one of the jobs that is keeping 
the Navy busy these days. It’s a bigger job 
than you might suspect, for the Navy needs 
hundreds of thousands of flags a year, and 
much of the work that goes into them must 
be done by hand, even in this age of ma- 
chines. 
If all the flags were of one kind, the job 
would be a lot easier than it is. But Navy 
vessels, in addition to American flags, or 
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ensigns, as they are known in the Navy, 
and commission pennants, must have a 
number of complete sets of alphabet and 
numeral flags for signaling, flags to show 
when church services are being held aboard, 
flags to indicate the rank and command of 
flag officers aboard, and countless others. 
Any ship visiting a foreign country must be 
prepared to fly the national ensign of that 
country when in port. Altogether, the Navy 
flag makers must make more than 200 dif- 
ferent flags. 

‘The more commonly used flags, such as 
the ensign, have to be replaced frequently, 
too, because in windy weather or when do- 
ing duty on speedy craft such as destroyers 
or torpedo boats, they may be whipped to 
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pieces in a few weeks, Back 
in the days of peace and the 
depression, the Navy used to 
repair some of its less bat- 
tered ensigns, but now there's 
no time for that, and worn- 
out ones are discarded. 

Most of the Navy flags 
come from the flag and sail 
loft of the New York Navy 
Yard, in Brooklyn, N. Y., 
which is the largest loft of its 
kind in the world. Right now 
it has close to 475 women 
working in three eight-hour 
shifts every day and turning 
out more than 3,000 flags a 
week, The Navy's other sources of flag 
supply are lofts in the yards at Mare Is- 
land, San Francisco, and Cavite, Philip- 
pine Islands. 

‘More ensigns than any other kind of flag 
are made at the New York yard, because 
the demand for them is greatest. These 
range from two feet to as much as 36 feet 
in length, though only a few of the latter 
size have ever been made. 

With the aid of special sewing machines, 
average-size ensigns can be turned out at 
the rate of 30 or 40 an hour. To simplify 
their manufacture, the work is broken down 
so that one person performs only one opera- 
tion on each flag, and then passes it along 
to someone else. 

Red and white wool bunting is laid out on 
a 50-foot-long table, sometimes as much as 
50 layers of it, and cut into strips for the 
stripes with electrically driven rotary 
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Placing the stars in 
the union. Stors are 
cut from white wool 
bunting by a stamp- 


ing machine thot 
punches out 50 at a 
fime, ond pasted on 
the field to be held 
in place for stitching 


shown at the left, be- 
low. Then the canvas 
bindings, halyards, 
hooks, and other 
tings go on. For 
ficleney, each worker 
performs only one 
operation on each 
flag, then passes it 
on to the next in li 


knives. These are then sewed together with 
a double-folded seam so that there is no 
danger of the seam ripping or leaving ex- 
posed edges which might fray in the wind. 

Stars for the “union” of the ensign are 
cut from white wool bunting with a stamp- 
ing machine which punches out 50 stars at 
a clip. These are pasted on each side of the 
blue field to hold them in place while they 
are stitched on. Union and stripes are then 
sewed together, canvas bindings, halyards, 
and hooks are fastened to the staff side in 
a single operation and the flag is complete. 

‘Throughout the operation, in accordance 
with Navy regulations which state that no 
U. S. ensign shall be allowed to drag on the 
deck, floor, or ground, the flags are kept off 
the floor. If they are so big that they can- 
not be kept on the sewing-machine table 
while they are being made, paper is spread 
on the floor to catch the folds that fall. 
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One flag which does not have to be made 
often is that of the President of the United 
States. When there is a call for one, how- 
ever, it takes a skilled worker two full 
weeks to turn it out. The flag is a square 
blue field with a yellow-tasselled border, 
four white stars in the corners, and the 
President's seal embroidered in the center. 
Part of the design of the seal is embroi- 
dered with a special sewing machine, but the 
more intricate parts must be made by hand. 
‘The flag is made of silk instead of bunting, 
and consequently wears much longer. Silk 
is used as well for special flags of- cabinet 
officers and high-ranking Navy officers. 

Probably the easiest flags to make are 
the international code flags and pennants. 
Most of these are combinations of two col- 
ors, and the flags representing the letters of 
the alphabet are just a bit longer than they 
are high, while the numerals are all long, 
tapered pennants. 

Even here, however, it would be possible 
to stitch the pieces together wrong. In the 


Stripes cut by electrically driven rotary knives 
from as many as 50 layers of cloth at a time ore 
sewn together with a double-folded seam. In all the 
operations ot the Brooklyn loft, core is taken to 
that the national ensign never touches the floor 


letter H, for instance, which is two vertical 
stripes, one white and one red, the white 
stripe must always be placed so that it will 
be next to the staff when it is hoisted. In 
the letter Y, made of alternate diagonal 
stripes of red and yellow, the upper corner 
at the staff side must be yellow, and the 
stripes must run upwards from the staff to 
the opposite side. To prevent mistakes in 
making these flags, copies of them are 
painted on the walls of the loft, together 
with various Navy signal flags denoting 
formations, maneuvers, and courses. 

When the flagmakers are not busy stitch- 
ing bunting or silk for flags, they are put 
to work making boat cloths, to drape over 
the seats of small boats and keep the of- 
ficers’ uniforms clean; green wool covers 
for the tables in the wardrooms; upholstery 
for officers’ quarters; curtains, and occa- 
sionally even pillow cases. 

Not long ago the flag and sailmakers loft 
had to be moved to a larger building, be- 
‘ause there wasn’t room enough in the old 
quarters. Now the Navy Yard officials are 
looking around for still more room. A two- 
ocean Navy is going to use just about twice 
as many flags as a one-ocean fleet, and it 
looks as though the Navy flag makers are 
going to have their hands full for some 
time to come. 
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° 
All Branches of the Service Find Jobs for 
the Versatile Quarter-Ton Liaison Truck, 


a Car of Unlimited Pos: 


By DAVID M. STEARNS 


HERE'S a new piece of Army rolling 
stock that has most of the soldiers, 
from privates to generals, in a fever of 
enthusiasm. It’s officially known as a 
quarter-ton reconnaissance truck, and the 
enthusiasm arises from the fact that even 
though it is the smallest, four-wheeled, self- 
propelled vehicle the Quartermaster Corps 
has purchased for the Army in large num- 
bers, it can do more things than Army offi- 
cials or manufacturers expected it to do. 
When the first of these small cars was 
delivered to the Army about a year ago, no- 
body was quite sure just what it could do, 
or what it could be used for. But after a 
year of experimenting it is proving itself the 
most versatile buggy since the development 
of the chariot and new uses are still being 
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War 


ities 


found for it in our complex war machine. 

The artillery, the cavalry, the infantry, 
every branch of the service is adapting them 
to its particular needs. Already they are 
being used for reconnaissance work, as mes- 
senger vehicles, as prime movers for anti- 
tank guns, as personnel carriers, as light 
supply vehicles for front-line units. Their 
speed and maneuverability enable them to 
scoot for cover like jackrabbits when the 
need arises, and they can travel across- 
country like mountain goats. One cavalry 
unit has found that by using the gasoline 
tins used to supply vehicles in the field, they 
can make a raft which will carry a quarter- 
ton truck and which the truck can propel 
itself by means of a portable paddle wheel 
hooked up to one of the truck’s rear wheels. 

Stories and pictures of these amazing 
wagons have been showing up everywhere, 
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Climbing o 65-percent grade is one of the things a 
“bug” has to be able to do to get into the Army. 
The slope in the photograph is not that steep, but it 
is a tough climb because it happens to be a sand hill 


Co 


Besides carrying on 800-pound load, the midget 
car can tow a half ton in the form of o trailer 
full of supplies or a 37-mm. antitank gun on a 
two-wheeled mount. Trailers like the one below Important in rough terrain is the low 
are attached to the bontam's body by means ter of gravity. The cars can be tipy 
of a pintle hook which allows the trailer to fo on angle of 55 degrees with sofety 
swing wide on turns end not cramp driving style 


MECHANICAL FEATURES 
THAT GIVE THE ““BUG” 
THE POWER TO PERFORM 
ITS REMARKABLE FEATS 


REAR 
DIFFERENTIAL This transfer cose distributes the 
power to the front and rear drive 
shofts. Its two sets of gears give 
six forward speeds and fwo reverse 


-HAND BRAKE 


FRONT-WHEEL- 
“DRIVE CONTROL 


SPEED-RANGE 
= CONTROL 


HYDRAULIC. 


MARIN GEARSHIFT 7 


STANDARD ~ cunetto 
4-SPEED TRANS- “SAGTOR 
MISSION GEAR 
SKIDS TO ~ 
PROTECT MOTOR 


A constant-speed universal joint, 
used on all Army four-wheel-drive 
vehicles, gives jerkless operation 


but few of them tell just what goes into these 
mighty midgets, what makes them tick and gives 
them the “oomph” that is making so many converts 
among the Army men, notoriously a pretty skepti- 
cal crowd. 

In spite of their spectacular performance, these 
cars are in many ways similar to your family jal- 
lopy. Steering wheels, brake and clutch pedals, 
instruments, starter and throttle controls, are all 
of standard make, similar to those found on com- 
mercial cars. Tires are 5.50 by 16, or 6.00 by 16, 
standard commercial sizes, though made with a 
special tread. Any competent pleasure or com- 
mercial-car driver can step into one and drive it 
without any trouble. 
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Windshields con be raised 


or lowered, and locked se- 
curely for taking the bumps 


real s! 


With its windshield up and the tarpaulin top in place, the cor 
mates its closest approach to luxury. While 


is by no means a 
the top is better than nothing in a pouring rain 


This bracket is 
top. When not f the rear 
of the body with the some bolts that hold it erect 


‘They have been manufactured principally 
by three companies—Ford, Bantam, and 
Willys-Overland. Basically all of the bugs 
are alike, though the products of the various 
companies differ in minor details, such as 
type of shift lever, horsepower of engine, 
location of headlights, and location and 
type of emergency-brake controls. 

‘The one thing that all bugs have in com- 
mon, and the thing that makes them able 
to do such amazing things, is a selective 
four-wheel drive, hooked up to a power 
train that gives them six forward speeds 
and two reverse. 

Power plants are conventional L-head, 
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The torpaulin is quickly stretched over the bracket 
end snapped to the top of the windshield and the 
rear of the body. Folded, the torp stows compactly 


four-cylinder engines, ranging from more 
than 60 horsepower in the Willys (basically 
the same engine that is used in Willys cars) 
down to about 45 in the Bantam, which is 
powered with a Continental engine. The 
Fords have a tractor engine. 

All the engines have full force-feed lubri- 
cation systems. They have to have that be- 
cause they may be required to keep running 
when the car is climbing a 65-percent grade 
(about twice as steep as any highway grade 
you will ever encounter) or running on a 
side hill, where any other lubrication system 
might result in burned-out bearings. Inci- 
dentally, these cars can be tipped on their 
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sides to a 55-degree angle before they 
will capsize. 

Oil filler pipes, distributors, gener- 
ators, batteries, and other electrical 
units are placed as near the top of the 
engine as possible so that the bugs 
can ford streams with water over the 
floor boards without stopping the en- 
gines. All the bugs are equipped with 
oversize oil filters and air cleaners 
to strain out the dust—an important 
consideration in view of the clouds of 
sand and dust in which they are likely 
to have to operate. 

Power from the engines goes 
through a standard-type transmission, 
with a regular H-pattern shift (re- 
verse and low on the left, second and 
high on the right). Fords and Bantams 
have shift levers in the floor, while 
Willys put theirs on the steering post. 

From the transmission the power goes 
through a transfer case, a gear box which 
has drive shafts leading fore and aft to 
provide for the four-wheel drive. It also 
has two sets of gears, controlled by means 
of a lever in the floor beside the driver's 
seat. These are what give the vehicle its 
eight speeds. In the low range, used for 
heavy pulling, with speeds running from a 
few miles an hour in low, even with the 
engine wide out, up to 25 or better in high, 
the entire four positions in the transmission 
can be selected. 

‘Moving the lever forward shifts the trans- 
fer case into its high range, in which the 
transmission can again be used in all four 
steps, with speeds in each case about double 
what they are in low range. A bug, in high 
range, can really travel. Though the rated 
top speed, which the Army boys are sup- 
posed to observe to lengthen the life of the 
vehicle, is only 55 miles an hour in upper 
high, they have on more than one occasion 
done much more than this, and they are 
officially good for 15 m.p.b. in reverse. 
‘They can better 30 m.p.h. in high range 
intermediate. 

In the floor of the car, beside the transfer 
case control, is a lever which controls the 
front-wheel drive. This can be locked in for 
heavy going, or cut out for high-speed work 
on the highways. Because the low gear 
range transmits so much power that it 
might twist the rear driving axles and shaft 
like wet noodles if all the power went into 
a two-wheel drive, there is a lock which pre- 
vents the driver from shifting the transfer 
ease into low range until the front-wheel 
drive is locked in. That spreads the power to 
all four wheels. 

‘That front-wheel drive embodies one of 
the important units used in practically all 
Army vehicles, a unit on which Quarter- 
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different makes show 
The Willys, shown 

broke handle (1) on th 
(2) on the steering p 
3) ond (4) for front-wheel drive and transfer gears 


master Corps and commercial engineers 
worked for years before it reached its present 
stage of perfection. It is the combined driv- 
ing and steering joint with which the front 
wheels are mounted on the axle housing. 

Before it was developed, the universal 
joints used in front wheels imparted a jerky 
motion to the wheels when they were 
cramped one way or the other, causirig ex- 
cessive wear and loss of power. The new 
unit, which uses a series of balls operating 
in curved races to transmit the power to the 
wheels, permits the wheels to be cramped 
30 degrees to either side, and used in any 
position in between without appreciable 
jerks or loss of power. 

One thing the Army learned about its 
quarter-tons when it began to use them in 
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In the Ford, the headlights are shielded under the 
top of the hood, Both the emergency-brake and the 
georshift lever are mounted on the floor os in old- 
style outomobiles. Front-wheel-drive and transfe 

geor levers are on the floor, os with the Willys 


rough cross-country work was that hy- 
draulic-brake tubes, leading from the master 
cylinder to the wheels, were plenty vulner- 
able to underbrush and other obstructions 
unless they were protected. Now they have 
worked out a system of leading the tubing 
along the rear sides of the differentials, 
fastened securely to them, so that it can't 
be caught and ripped out. 

Another thing learned through experience 
in the field was that the trucks’ folding wind- 
shields just weren't going to stay put unless 
they were securely fastened. Now they 
have hooks on the sides of the hood to fasten 
them down when they are used in that posi- 
tion, and more hooks to fasten them in place 
when they are up. 

‘The official name for the trucks, “quarter- 
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is the Bantam. This time the emergency-brake 
is under the dash ond the gearshift on the 
floor. The two other controls have about the same 
position on all three cors. The differences don't 
Bother ths drivers any mote than in regular cars 


ton," vehicles, is a bit misleading. Actually, 
the first ones built were designed to carry 
just about that weight—500 pounds. But 
since then they have been improved so that 
they can carry 800 pounds, and in addition 
tow a 1,000-pound load, which is roughly the 
weight of the 37-mm. antitank gun which 
they pull. 

If desirable, it is possible to bolt a 
machine-gun mount to the floor of the body 
between the two front seats. With a .30 or 
.50 caliber gun mounted there, and a crew 
of three men, they can be used for patroiling 
or reconnaissance work. With their wheel- 
base of only 84 inches, a good three feet less 
than the average car, they can be manev- 
vered almost anywhere. They make excel- 
lent units for liaison work, because they 
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travel fast, and don't 
need paved roads on 
which to do it, Some of 
the trucks, in  experi- 
ments to improve their 
already excellent maneu- 
verability, have been 
built with a four-wheel 
steering arrangement 
and a four-wheel drive. 
‘There's a story in the 
Army to the effect that a 
lot of capable officers 
are quite chagrined these 
days, because when the 
Bantam company began 
trying to sell the Army 
on the idea of a flock of 


first, or pilot model, was 
delivered to the Holabird 
Quartermaster Depot, 
Baltimore, Md., for test- 
ing. So it is easy to un- 
derstand why, while all 
the Army is enthusiastic 
about its new all-purpose 
car, the bug is the special 
pride and joy of the | 
Quartermaster Corps, 
which was directly re- 
sponsible for the design 
and testing of the new ve- 
hicle. It's the Army's car- 
of-all-work, but Quarter- 
master Corps’ baby. 

It’s a safe bet that you 


miniature trucks, they Steps across the door openings give will be seeing more and 


" riders something to hold onto as they 
didn't like it. Finally, tobe shorp corners or side slopes 


however, the idea got to 
the ears of somebody 


near the top, and he said it was worth a try 
at least. So an order was placed for 70 of 
them, a little over a year ago 

The first model turned out set something 
of a record. Within 49 days from the time 


the contract was signed for that order, the 


For rough going 


bers something to grab hold of if the car ge 
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© this, where the humps might damage the running gear 
underneath, delicate spots are guarded by steel ploter ond bars. Corru- 
gated steel shields exposed flooring to protect the feet of riders, Handles 
bolted to the side of the body, os shown at the right, give the crew mem- 


more of them doing serv- 
ice for the Army in the 
near future. And if the 
time comes that the Army doesn’t need all 
the production of the automobile factories, 
it’s extremely likely that many of the things 
learned by the manufacturers in construct 
ing taese versatile vehicles will help them to 
make your family automobile a better car. 


bogged down too for 
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Grinding pigment in a mi 
ill, at right, to make r 
paint for tests of durabil 


Above, an outdoor swimming 
pool pointed with rubber, ond, 
low, an atfractive rumpus 


room with this finish on its floor 


Rubber Paint 


GIVES A LASTING FINISH ON CONCRETE WALLS 


By BARRETT McGURN 


AINT manufacturers, who have been ex- 

perimenting for the past five years with 
chlorinated rubber as a new base, believe 
that at last they have an answer to the 
tantalizing problem of painting cellar walls 
and floors and other concrete surfaces. 

Oil-base paints—and most paints are of 
that type—are notorious for frequent fail- 
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ures on concrete bases, particularly in base- 
ments. Many an effort to turn a cellar into 
a rumpus room has ended in despair be- 
cause the attractive paint job on the wall 
got bubbly and soapy. The paint cracked, 
peeled, and washed away, and the floor 
added to the intended host's misery by get- 
ting as skiddy as a slice of cheese. 

What happened was that a simple chemi- 
cal reaction had taken place. The walls and 
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floor felt soapy because they were soapy. A 
reaction had occurred between free alkali 
in the concrete and oil in the oil paint, 
forming ordinary soap. This is known tech- 
nically as saponification, Moisture got in 
under the paint, and carried the alkali up 
to the paint film, where it met the oil. Fail- 
ure of the paint followed. 

Leaving oil out of the formula, and sub- 
stituting chlorinated rubber for it, makes 
saponification a chemical impossibility. You 
can't make soap out of chlorinated rubber, 
and neither can the most perverse of cellar 
walls. As a result, the paint lasts. 

‘The rubber-base paint manufacturers say 
that their paints will give basement con- 
crete an enduring finish in a variety of 
bright colors. That goes for exterior stucco, 
too, for brick, cement, plaster, and asbestos- 
cement board, and for garden walls, pools, 
and fountains. So say the manufacturers, 
and they have an impressive list of case 
histories to prove it. 

Chlorinated rubber for paint is a product 
of the Hercules Powder Company of Wil- 
mington, Del., which also makes explosives. 
The chlorinated rubber, known in this coun- 
try as parlon, is concocted in a white pow- 
dery form. Hercules makes no paint itself. 
It just sells the parlon to independent paint 
manufacturers, who in turn make it up ac- 
cording to their own formulas. There are 
well over 100 parlon paints now, each with 
characteristics designed to fit different cir- 
cumstances. 

Besides being alkali- resistant, parlon 
paints are in varying degrees resistant to 
acids, water, and mold. The latter quality 
may seem remote to the average house- 
holder, but it is of acute importance in 
bakeries, breweries, pickle works, and food 
plants. Mold is a major headache in such 
places. 

Parlon was invented in Germany about 
the time of the last war, and called tornsit, a 
name by which it was known for years in 
this country. Germans still call it that. After 


a plant was erected to manufacture it in 
Parlin, N.J., the American manufacturers 
renamed it for the Jersey town, with a one- 
vowel variation. 

‘The first step in making parlon is to tap a 
rubber tree for the watery sap called latex, 
which is boiled down to remove excess 
water. Crepe rubber, sometimes called 
smoke rubber, remains. This is the material 
used as soles on some sneakers. It is placed 
in a solvent—some coal-tar derivative such 
as toluene—and chlorine is bubbled through 
in gas form. The chlorine forms a com- 
pound with the rubber, becoming from 66 
to 68 percent of the final powder. The sol- 
vent is then evaporated, condensed, and re- 
covered for a repetition of the operation on 
successive batches of rubber and chlorine, 
and the compound is taken out and ground 
down to parlon powder. 

By itself parlon is practically useless. But 
in paint, since it eliminates the use of oil, 
it makes a variety of remarkable results 
possible. 

It is used as a mold preventive, for in- 
stance. Bakeries have proof rooms in which 
bread loaves are placed to rise before bak- 
ing. The natural processes in the bread 
cause black mold spores to break out on 
walls coated conventionally with paints con- 
taining a vegetable oil base. Such oils are 
nutrient; they support the growth of mold 
spores, and these tiny fungi finish by de- 
stroying the paint. The mold becomes a de- 
cided menace to the food being prepared, too, 
In spaghetti plants, mold has been known 
to race through an entire room in a night. 

First-class bakeries have made it a prac- 
tice to wash proof rooms every few weeks, 
In summer they repaint as often as once a 
month. Parlon-base paints, however, have 
cut these periodic paintings down’ from 
cight or ten times a year to once or twice, 
because they not only do not support the 
grov'th of mold, but seem even to have a 
fungicidal action. 

‘As a test, panels have been painted half 


Porlon-base lacquer is applied to a steel 
panel at the experimental laboratory with 
‘an automatic spray gun. This will assure o 
film of uniform thickness for the se 

tests to which the paint will be subjecte: 


Pigments being ground on a three-row mi 
the machine shown on Page 59 duplicat 
the octual process followed in o px 
technician he: 

that on toys or brightly painted 


is ond 
jature 
factory. The 
llow, such as 
‘itchen furniture 


is mizing © chrom 


To determine the elongation ond flexibility of the 
film, a panel sprayed os shown at upper left 

al mondrel test, in which it is bent 

cone. If the finish does not crack, 
nat the point of greatest strain, it is excellent 


with oil paint and half with parlon paint, 
and then have been exposed to mold. The 
oil half becomes a jungle of spores, while 
the parlon side stays clean and blank. 
Parlon resists alkaline action because it 
is chemically inert to alkalis. This has 
proved a boon in laundries and dairies. Al- 
kaline soaps used in laundries are disastrous 
to many oil paints, but parlon paints have 
been left fresh and white after exposure. 
‘The makers have their eyes on filling sta- 
tions, also, saying that the paints are im- 
pervious to oils, grease, and gasoline as well. 
Parlon paint manufacturers are trying 
to get the paint adopted in mills and fac- 
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tories where resistance to corrosion is a 
needed factor. A large percentage of in- 
dustrial plants comes under that heading. 
Parlon paints specially formulated have 
withstood in tests solutions of 50 percent 
ammonium nitrate, 5 to 50 percent sodium 
hydroxide, 5 to 70 percent sulphuric acid, 85 
percent phosphoric acid, 10 percent hydro- 
chloric acid, and 10 percent nitric acid; or- 
ganic acids, such as 5 to 80 percent lactic; 
bleach solutions; corrosive gases, such as 
hydrogen sulphide, sulphur dioxide, ammon- 
ia, and chlorine itself; mineral oils; and salt 
water and fresh water. 

Parlon paint seems to pull a rubber rain- 
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coat over many brick walls suffering from 
moisture seepage. One case was that of the 
Murray Hill Hospital on Manhattan Island 
near New York City’s Grand Central Ter- 
minal. One side of the hospital was a brick 
wall twelve stories high. It was old, and for 
years had leaked water in every good rain. 
‘A coat of parlon paint stopped the leakage 
at once. 

The city administration of New York has 
used it a lot, too. One leading example is 
the huge municipal swimming pool in As 
toria, Queens. Fourteen thousand persons 
a day bathe there in summer, and in winter 
the paint gets a different type drubbing from 
the shoes of children playing organized 
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Above, concentrated nitric 
acid fumes eating into th 
finish on a panel. Rubb 
point will stond up under 
this test for three wooks, 
it is claimed, while some 
others foil in two hours 


Ponels at left are facing 
the sun at on angle of 45 
‘on outdoor test 
In 
rubber-painted 
shown at left, 
‘other finishes ore at right 


games on the drained bottom of the pool. 
Soot and gas from boats passing a few hun- 
dred feet away on the East River add an- 
other burden. Yet the paint has borne up. 

Parlon colors are also urged by the spon- 
sors for use on stadia, playgrounds, play- 
ground equipment, water works, fountains, 
auditoriums, prisons, and other public build- 
ings, most of which now are monotonously 
sandy-hued, 

The Hercules Company recommends par- 
lon paint manufacturers to inquirers. So 
far it has expanded its parlon-base section 
twice, and will again when defense require- 
ments are met and nickel is released for the 
necessary production apparatus. 
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Customers in cars con transact 
their banking business ot this 
curbside 's window. It may 
clio be used by pedestrians when 
the windows inside are congested 


At upper right, o motorist makes 
@ deposit. Through a shatterproof 
gloss window he sees the teller 
foce to face through 

arrangement of tilted 


iter and talks 
by means of a 
nat the left 


speaker system 5 
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Bank Gives Curb Service to Motorists 
with Novel “Teller-Vision” Cage 


CALLED the first of its kind in the country, a curbside 
teller’s window for motorists has been placed in service 
by the American National Bank, Portsmouth, Va. With- 
out leaving his car, a customer may make deposits or 
transact other business. To forestali robbery, the teller 
occupies an underground chamber, but he and the cus- 
tomer see each other face to face through mirrors of 
a large periscope. An electrical system permits two- 
way conversation, Money and papers are conveyed be- 
tween customer and teller by a miniature electric dumb- 
waiter, controlled by push buttons from below. 


63 


ing in the barber shop for the “Randolph 
Rip," a5 the official haircut of the field is called, 
quartet of neophytes sits "at brace.” The kidding 
of new men is mild and good-natured, as at college 


Even in flying goor, it is easy to distinguish o 
lower from an upper-classman. The youngsters must 
weor their goggles down around their necks in- 
stead of in the conventional way on the forehead 


FLYING- 
SCHOOL 
PRANKS 


Season Fledgling Pilots 
at Randolph Field 


EARNING to fly for the Army 

classrooms at Randolph Field. 
‘The upper-classmen see to that. 
They keep the lower-classmen on 
the jump with various forms of 
fun that runs all the way from 
“bracing,” or chest expansion, to 
“flying formations" while walk- 
ing off demerits on the quad- 
rangle. So that there won't be 
any cases of mistaken identity, 
lower classmen must wear their 
goggles around their necks when 
not flying, while their elders keep 
theirs on their foreheads. 


A special lesson in "bracing" for a new 
codet whose posture does not come up 
to Randolph Field standards. The chest 
is thrown out, chin and stomach drawn in 


cadets are 
Army now." 
jh th 


‘2 group of new men, 
hands, ore be- 
ion by an old- 
‘Stand at attention—chins up, 
stomachs in," is the order from now on 


Walking off demerits on the quadrangle, 
freshmen take orders from o gallery of 
below are “cor- 
turning in the 
9 to offset a side 
wind, The maneuver must be executed to 
meet the approval of all the onlookers 


rigidly on the front four inches of their chairs, lift their 
food in angulor movements like robots, keep silence 


“Flying in formation" 


incurred by doing any- 
thing wrong, such as 
neglecting to solute 
Pg Soper say 
"Sie." Faulty work in 
the classroom can also 
bring demerits. These 
must be “walked off” 
by the cadets in their 
spare time on a pave- 

in the quadran- 
le. Upper-classmen 
See clveys on hand to 
see the fun ond sug- 
gest stunts for victims 
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Chemical Fireproofer 
Smothers Fire Bombs 


0. A. Hodnefield prepari 
9 compound with the 


19 « batch of his fireproof- 
i of on ordinary Lichen 
mixer. Ho protects his lungs against the fine pow- 
der by Wweoring «| nats math. Sprayed over grows oe 
shown in the photograph at upper right, the chem- 
icol is soid to keep the grass fireproof for 
eral months. Fire shields made of tre grass, 
like the one pictured at the right, have been d 
veloped for use by forest rangers in halting fir 


cendiary bombs are proposed by O. 
A. Hodnefield, after 19 years of re- 
search in a small garage laboratory near 
Montrose, Calif. One of his schemes calls 
for spraying the fierce blaze with a fire- 
proofing liquid of his invention, which he 
maintains will prove an effective extinguish- 
er. Another method would smother the 
flames beneath fireproofed sawdust, previ- 
ously treated with the same preparation. 
Just what chemicals Hodnefield uses, and 
how he blends them, remain his secret. It 
takes only two men, however, to turn out 
1,000 gallons an hour. At present he pro- 
duces the fluid commercially for movie 
studios, where it fireproofs large drapes and 
cloth backings exposed to hot lamps. Avi- 
ation factories also use the material, he 
says, to safeguard walls, storerooms, and 
combustible parts of planes themselves. 
Another wartime application of the com- 
position, Hodnefield foresees, may safeguard 
stores or shiploads of petroleum. His tests 


N= WAYS to fight the menace of in- 
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indicate that addition of a small amount of 
his liquid will keep crude oil from burning. 
‘When the oil is refined, it is separated from 
the fireproofing agent, which may be re- 
covered for further use. 
Originally, however, the 
centrated his attention on peacetime appli- 


inventor con- 


cations. A two-bedroom wooden dwelling, 
he estimates, could be rendered safe against 
fire at a cost of only $200. He has also de- 
veloped fire shields of treated grass, to com- 
bat grass fires. Except in a high wind, a 
row of these shields would halt the advane- 
ing flames. 

Photographs on thes? pages include views 
of striking tes:s applied to the fireproofing 
fluid. Other trials, according to the inventor, 
show that dry grass, treated 13 weeks 
earlier, cannot be set aflame with an oxya- 
cetylene torch; and that the preparation suc- 
cessfully resists extraction from treated 
lumber by more than 1,000 washings with 
soap solution, or by steaming the wood and 
then subjecting it to a powerful vacuum. 
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To show the wartime possibilities of his i 
Hodnefield prepares a homemade incendiary bomb 
by pouring magnesium, aluminum shavings, and iron 
filings into a carton in o box of treated sowdust 


Touched off with o burning newspoy 
lows white-hot 


R. F. Scott, former Los Angeles fire 
refills is bomb-Fig 

rays a film of the fireproofing compound on 
He Geaing sess, and the homes sicily die down 


. ond places in its center a stick of phosphorus 
icken from the jar of oil in which it wos kept to 
prevent its igniting spontaneously from contact 
with the cir. Phosphorus is handled with pliers 


This is oll thot happens when you put water on a 
thermite bomb. Si lows from the burning ma- 
teriol and the leap higher. Other ordinary 
means of fir ally ineffectual 


Another method is to co ‘bomb" with a few 
hondfuls of sowdust treated with the compound, to 
blanket ond kill the fire. Treated sawdust around 
the thermite is charred only a quarter inch deep 
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Teskgd in bed 
the daylight sleeper is prepared to 
get a full sight hours of rest with 
noises ond light completely cut off 


Door of comparts 
thick, o ore the walls 
They are made of comps 
and soundproofing materials. Sponge 
rubber seals the door against light 
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Sleep Booth 


BUILT BY NIGHT WORKER IS 
SOUNDPROOF, AIR-CONDITIONED 


‘© INSURE himself unbroken rest for his eight-hour 

sleeping period, Joseph Landiess, of Los Angeles, 
Calif., goes to bed in a portable light-proof, air-con- 
ditioned, sound-deadened compartment. It fits over a 
full-length three-quarter bed. 

Landless got the idea for his “slumber insurer” sev- 
eral years ago when he went to work as night watch- 
man for a wholesale grocer, and found daytime sleep- 
ing subjected to hundreds of annoying interruptions. 

Picking up insulating materials, fans and other 
parts at second-hand dealers, he gradually evolved the 
compartment. It consists of a light framework and 
insulation materials. Walls and ceiling are three 
inches thick, and made of composition board and 
sound-proofing fiber. The cabinet is four feet wide, 
five feet high, and seven feet long. 

On the hottest day, Landless sleeps in cool air filtered 
through a moistened excelsior pad set in a wall of his 
living room. Two fan blowers change the air twice 
every minute. Fresh air enters the compartment 
through a pair of circular inlets near the ceiling, 
and old air is expelled through two screen-covered 
vents in the ceiling at the opposite end. 

When Landless slams the door closed, the compart- 
ment is completely dark. To guard against light leaks, 
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the door is sealed by sponge rubber strips, 
and the exhausted air zigzags around tae 
edges of five baffles, which form an effective 
light trap. 

In the winter, Landless changes the evapo- 
rative cooler for a small electric heating ele- 
ment, “Not once in two years of daytime 
sleeping has he suffered a cold, Should he 
ever require treatment for a bronchial ail- 
ment, he plans to breathe the fumes of the 


pad, obovs 


the cooling syster 


At left, above, old fs 
‘expelled through two ser 


fed vents in the ceiling 


in the household must stay owake in order to buzz it 


prescribed medicine as they waft across his 
bed through the air circuit, placing a few 
drops on the excelsior pad. 

So effective has the system proved, Land- 
less sleeps better in his tiny compartment. 
during the day than in a near-by bedroom on 
his night off. In fact, he believes he has dis- 
covered an effective way for night workers 
all over the country to get their daytime 
sleep. The cost to him was only about $60. 


Soldier Guinea Pigs Help Science to Better Their Diet 


PLAYING guinea pig while doctors 
make studies to determine the best 
diet for them is just another job for 
Uncle Sam's soldiers. At left, Private 
Wayne Stacy, of Waterloo, Iowa, walks 
a treadmill at the University of Min- 
nesota after taking some of the high- 
concentrate vitamin capsul shown 
below, while a doctor checks his heart 
rate. The average soldier's diet gives 
him plenty of energy, but the capsules 
might be handy if supplies run low. 


Corl E. Foss, New York 
color consultant, giving 
the new color-aptitude 
fost using forty tinted 
gravish chips of mato. 

test is said to pro- 
vide a more accurate 
criterion of o subject's 
ability to distinguish 
colors than any method 
ever employed before 


As the subject receives 
chips from @ duplicate 
se matches them 
up with those 

on the table befor 


Matching Up Chips 
Provides Accurate 


Color-Vision Test 


RAYISH chips of tinted metal, spread 
out on a gray-topped table, provide a 
new and more delicate test for color vision. 
‘They not only detect major defects but are 
designed to give, for the first time, a scien- 
tific yardstick for measuring aptitude in 
distinguishing slight color differences. Such 
tests are expected to prove invaluable in se- 
lecting men with the greatest natural abil- 
ity for matching textiles, dyes, and inks, 
and may be of help as well in picking the 
right people in various defense activities. 
‘A committee of the Inter-Society Color 
Council, headed by Dr. Forrest L. Dimmick, 
of Hobart College, and Carl E. Foss, New 
York color consultant, developed the new 
test after months of research. The subject 
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is seated before a table on which forty chips, 
ranging in color from a weak red through 
gray to a weak red-purple, are laid out in 
even rows. Daylight, or the equivalent, il- 
luminates the table. One by one, the subject 
tries to match chips from a duplicate pile. 
As each selection is made, the code mark on 
the back of each of the chips is noted on a 
score sheet. Later, conversion of the code 
from a key determines the number of right 
selections. 

So slight are the variations in color that 
even experts fail to make a perfect score. 
For normal eyes, the test requires about three 
quarters of an hour. In two minutes, how- 
ever, it will reveal any serious defect in 
color vision. Because the chips on the table 
are laid out in random order, and the match- 
ing ones are shuffled each time, there is no 
chance for the subject to memorize the test. 
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METAL ++ 
SPINNING 
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¢ DESIGNS 


HANDBOOK FOR YACHTSMEN. Sim- 
plified to basic essentials, for the 
benefit of average boat owners, 
“Cruising Is Fun” (Greenber; 
Publisher, $2.50) might be called 
a “how to” book for nautical en- 
thusiasts, Its author, Brandt 
Aymar, gives an old salt's ad- 
vice on planning a cruise; read- 
ing charts; plotting a course; al- 
lowing for winds, tides, and cur- 
rents; navigating in a fog; cal- 
culating speed; and a goodly 
number of pointers on how not 
to handle a boat, Provisions of 
the new motorboat law of 1940, 
many of which have already 
been put in force, make up a 
useful section of the book. 


METAL SPINNING is the art of rais- 
ing disks of sheet metal into 
contoured forms by spinning on 
a lathe. In “32 Metal Spinning 
Designs” (Bruce Publishing 
Company, $2), Harold V. John- 


GETTING IN ON AVIATION. In a short span of 
only 30 years or so, aviation has become 
one of our most important industries. “Plane 
Facts for Airplane and Engine Mechanics” 
(Military Book Company, $1.75), points out 
the broadening opportunities for a job seek- 
er in this field, In succeeding chapters the 
author, Bert A. Kutakoff, describes details 
of airplane maintenance and repair, with 
questions and answers showing their prac- 


son describes the method, and 
offers amateur craftsmen de- 
tailed instructions for making a 
wide variety of beautiful and 
useful household accessories. 
‘These include ash trays, candle- 
sticks, cigarette cases, flower- 
pot holders, and bowls and lamps 
of many kinds. To extend the 
choice of materials, the book 
contains several projects con- 
structed from a combination of 


tical application. 
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metal, plastics, and wood. 


How much do you know about chemistry? Turn to page 222 to see how many of your answers are correct 


1 Diy ice is frozen (a) manganese dioxide 
(b) carbon dioxide (c) sulphur dioxide. 


2 Aillof the following substances will burn, 
except (a) diamonds (b) iron (c) glass 


(d) ammonia gas. 
Q Gasoline is (a) an element (b) a com- 
Pound (c) a mixture of different com- 


pounds. 

4 if a solid substance vaporizes without 
melting or decomposing, it is said to 

(a) effloresce (b) sublime (c) calcine (d) 

explode. 


You would use an autoclave to (a) filter 

off a precipitate (b) weigh out minute 
quantities of chemicals (c) heat substances 
under pressure. 


6 ™ the formula, Ca; (PO.)., the part be- 
tween the parentheses is called (a) a 
radical (b) an amalgam (c) a conglomerate. 
7 Catalysts are used to (a) clean test tubes 
(b) promote chemical reactions (c) test 


precious metals. 

8 An ester is (a) a specialist in pharma- 
ceutical preparations (b) an organic 

chemical (c) a type of distilling apparatus. 

Q Qualitative analysis will tell_you (a) 
what a substance is made of (b) the 

‘exact amount of each constituent (c) the 


quality of the ingredients. 

10 Any chemist should be able to (a) oper- 
ate a woodworking lathe (b) cut and 

bend glass tubing (c) bake a cake. 


American Genius 
Matches Wit with 
the Best Abroad 
to Build Up a War 
Machine Able to 
Guard Our Shores 


By ALDEN P. ARMAGNAC 


N THE AIR, on land, and at sea, the U. S. 
‘Army is getting new tools to do its work. 
Eagerly studying the innovations of for- 

eign warfare, military observers have 
brought home the fruit of its lessons. In- 
ventive genius here has matched its skill 
against the best abroad. And weapons that 
existed only on paper, not long ago, now are 
being readied for any necessary “blitzkrieg” 
of our own. 
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120 two-pound shells o min- 


ute, at low-flying planes. At the 
vie, ot lov-fying planes 0 


is undergoing the “jump 
that shows whether the 


One serious problem has been to find a 
suitable rapid-firing cannon for use against 
low-flying planes. Army experts believe 
they have found the answer in the Bofors 
40-millimeter (1.6-inch) gun, a foreign de- 
sign improved by such American refine- 
ments as welding instead of riveting. Trials 
of the U. S. version at the Aberdeen Proving 
Ground, Md., show that it hurls two-pound 
explosive shells at the terrific rate of 120 
@ minute. 

Recoil mechanism of any gun should ab- 
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sorb the “kick” and return the weapon to 
firing position, without allowing the car- 
riage to shift and spoil the aim. Hence the 
Bofors carriage had to pass a “jump test,” 
as illustrated. Pencils mounted on outrig- 
gers are pressed by springs against card- 
board thumbtacked to fixed wooden stand- 


cd 


AMMUNITION FOR THE BOFORS is fed to the 
gun in clips, as sh «a factory test at left, The 
hrysler Corporation will have this gun in mass pro- 
duction to the tune of 300 a m 
early winter. Below 
with its flored muzzle 
buss. This conceals the flash in firing. Ar 
‘experts have improved on the European design by 
refinements including welding instead of riveting 


ards, When the gun is fired, any movement 
of the carriage will automatically be traced 
by the pencils on the cardboard. 

For computing range and elevation of 
ground targets, airplane maps now are sup- 
plemented by a remarkable instrument 
called the Wild T2 theodolite. This device 
operates on the general prin- 
ciple of a surveyor's transit, 
but with such extraordinary 
precision that it locates tar- 
gets at great distances with- 
in the bursting area of a six- 
inch shell. Its scale reads to 
one second of an arc, or to a 
1/3,600 part of a circle. Gas 
masks for theodolite users 
have special eyepieces. 

If need be, the U. S. Army 
will be prepared to fight fire 
with fire. Flame throwers 


NEW VEHICLES. From the seven- 
man scout car (top drawing) Army 
men now have evolved the armored 
I4-man personnel carrier in the up- 
per photo. And, just as the eight- 
man car-personnel (bottom draw- 
ing) proved useful as a mount for a 
mortar, so the personnel carrier 
mounts a "75" and becomes our 
first self-propelled gun platform 


POPULAR SCIENCE 


used in Europe, for assault on concrete 
fortifications and for infantry defense 
‘against tanks, look bulky and cumbersome 
beside a compact 70-pound model recently 
demonstrated at Fort Belvoir, Va. Carried 
like a pack, its tank projects a 2,200-degree 
flame to a range of 90 feet. Bursts of as 
long as 18 seconds are fired by a trigger on 
the nozzle. In contrast with other types, 
its carrier need not wear asbestos clothing. 

‘A.50-ton juggernaut, first of a new series 
of heavy Army tanks, was nearing comple- 
tion at this writing. Its 


reported innovations 
will include a “tank 
periscope,” already 


tried out successfully 
in Canada, through 
which the command- 
ing officer will direct 
the driver and aim gun- 
fire. A block of armor 


FLAME THROWERS 
ed recently at Fort Belvoir, 
Vo,, are more compact 
than European models. 
Controlled by a trigger on 
the nozle, this weapon 
throws a 2,20 
flame for 90 f 
as long as I8 seconds 
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OPTICAL ADVANCES. For k 
bose lines for cerial mapping, the Wild 
T2 theodolite gives such accurate readings 
thot it makes possible the locating of tar- 
gets at great distances within the bursting 
area of a six-inch shell. Tank crews get now 
safety from a periscope re the 
Canadian model shown above, which per- 
mits the use of a shield to stop bullets 


behind the observation slit stops machine- 
gun bullets that might enter and ricochet 
within the tank. 

To rush troops into battle, the Army has 
perfected a new armored personnel carrier, 
whose lengthened body provides room for 
14 soldiers—twice the number that could 
be transported in former “half-track” mod- 
els. Another version of the latest design 
constitutes the first self-propelled mount 
for a field gun of 75 millimeters (three 
inches). Like earlier half-tracks, the hy- 


brid vehicles travel on tractor treads at 
rear, and wheels in front, plus a cylindrical 
roller that enables them to wallow through 
mud, slush, and sand. 

Joint Army and Navy maneuvers antici- 
pate possible troop landings upon enemy- 
held shores. Latest types of landing boats 
vary in length from 36 to 45 feet. The 


LANDING TROOPS on hostile shores is practiced 
in joint Army and Navy maneuvers off the Florida 
coost. At the left, infantrymen ore piling into a 
landing boat from a transport. Above, a squad car 
goes over the side for the trip ashore. Below, one of 
the larger landing boots is carrying a 15-ton tank 


smaller model carries 39 fully armed troops, 
or an armored scout car. Mounting a mi 


under the power of its 250-horsepower 
Hall-Scott motor, and can lay a smoke 
screen to conceal other landing boats. Load- 
ed from a transport, it is driven right up 
on @ beach. If reversing the boat fails to 


——_- 


In a test at the plant of Higgins Industries, Inc., 
manufacturers, 188 workmen are crowded aboard 
one of the 45-foot landing boats. In the foreground 
is @ 36-foot boat designed to carry light vehicles 


At the left, a fleet of londing boats maneuvers in 
another factory test, In the lead is a 70-foot motor 
torpedo beat acting os a mother ship. The landing 
boats have machine-gun turrets in their bows, and 
are driven by 250-horsepower engines at 25 knots 
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float it again, a kedge anchor thrown sternward is 
drawn in by a winch to free it. 

‘The larger, 45-foot boat ferries 188 men ashore 
at a time. Alternately, it can carry a light 15-ton 
tank or a husky tractor. Diesel motors power these 
twin-screw craft. Photographs on these pages, some 
published here for the first time, illustrate typical 
maneuvers. 


Workmen disembarking from the large landing 
boat after the trial shown on the opposite page. 
As seen hore, it can be driven right up onto a 
beach to discharge its cargo of men or vehicles 


A tractor crawls ashore over the lightweight 
landing stage of open construction which comes 
down from the end of the boat. This particular 
boat was designed for the transportation of 15- 
ton tanks to the shore to cover landing parties 
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AN AMPHIBIAN, like the Marines who 
Use it, this queer land-and-water craft 
con be urloaded over the side of a ship 
to make its way to land at nine miles an 
hour. On shore, it carries 20 fully 
equipped Marines at 28 miles an hour. 
Armament consists of two machine guns. 
The Morines ore specialists in landings 


Joseph Anton Shred! 
with his guitars—ll 
he has kept from the 
200 made in the lost 
50 years. The wood in 
the darker ones came 
from a black-walnut 
newel post taken from 
an old Virginia home 


Cabinetmaker Builds Guitars 
as Hobby for a Half Century 


|AKING guitars of exquisite beauty and 

tone quality provides a spare-time 
hobby for Joseph Anton Shredi, cabinet- 
maker, of Floral Park, N.Y. Their delicate 
inlay work reflects his skill at his regular 
craft, But most of all he prides himself upon 
their bell-like tone and exceptional reson- 
ance, secrets it took him 50 years to find. 


File Has Slots to Pass Chips 


SLoTs between multiple blades allow chips 
to pass through the file pictured above, 
without clogging it. The advantage becomes 
marked in filing nonferrous metals, plastics, 
and hardwood. A detachable knob-and-turn- 
buckle assembly changes the shape of the 
tool from flat to slightly convex or concave. 
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In that time, he has constructed more 
than 200 guitars—and taken nearly all of 
them apart again. He retains about a dozen, 
the finest that his efforts have produced, 
which hang on a wall in his parlor. Several 
were made of black walnut over 200 years 
old, taken from a newel post found in a 
Colonial mansion in Richmond, Va. Would 
he sell one of them? He doesn't know—but, 
if he did, it would be to a musician who 
could appreciate the high quality he has 
built into the instrument. 


Dry Cell Stays Fresh 


A FLASHLIGHT cell of new de- 
sign defies deterioration while it 
stands on a dealer's shelf. Its 
carbon rod, electrolyte, and zine 
casing remain out of contact un- 
til an inner glass bulb is broken 
by a sharp tap. This allows the 
electrolyte to escape into the 
filler compound, energizing the 
cell to full strength in less than 
@ second. In other respects, it 
resembles any other cell. 
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Seated in this choir 
of special d 
actress con 
she is fresh 
for onother 
have a shampoo, she is 
wheeled over to a wath 
basin and the chair is 
tilted backward os is 
shown at lower right 


Stars Use Make-up Chair 


OVIE actresses rest comfortably, while 

receiving make-up or hair washes, in 
@ novel “shampoo chair” with tilting back 
and seat, the latter of extra length. Casters 
enable the chair and its occupant to be 
wheeled easily between make-up mirror 
and wash basin. More practical than luxuri- 
ous, the device helps prevent fatigue on a 


busy day, when an actress may have to" 


visit the make-up department repeatedly 
to keep fresh for successive scenes. 


Sun-Lamp Bulb for Homes 
Has Built-In Reflector 


ITTING any household screw-type sock- 

‘et, a compact new health lamp emits 
artificial sunlight, including both ultra- 
violet and heat rays. The unit has a built-in 
reflector and a screen of special glass to 
remove unwanted rays. According to Gen- 
eral Electric designers of the lamp, this 
eliminates any need for wearing goggles. 

The “indoor sun bulb” consumes 275 watts 
of electricity, and operates on standard 
household alternating current of 110 to 125 
volts. A hermetically sealed glass shell ex- 
cludes dust and moisture to preserve the 
efficiency of the mirrorlike reflector. ‘The 
bulb contains both a tungsten filament and 
a quartz mercury-arc tube. To conserve 
aluminum for national defense, the reflector 
contains only a negligible trace of the metal. 
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Cut-away view of the proposed 
surgery trailer. Patients would 


enter the gosproof steel shell 
through the door ot far right 


GASOLINE-MoTOF 


Operating Room Goes to Battle 
in Tank-Towed Armored Trailer 


‘OWED into battle by a war tank, an 

armored operating room for front-line 
casualties has been designed by C. J. Birt- 
cher, a Los Angeles, Calif., manufacturer 
of surgical instruments. Emplacements cut 
in a hillside by bulldozers would hide such 
trailers from enemy view. Each one meas- 
ures 35 feet long, is gasproof, contains com- 
plete surgical equipment, and has steel 


= Basin 1. Anesthesia 

. Operating opporatus 
table . “Incoming” 

. Solution bed 
stond Runway 

. Autoclaveand 9 "Outgoing" 
sterilizer bed 

3. Maior light 10. Lockers 


walls capable of withstanding machine-gun 
bullets and shell fragments. Within, a two- 
man surgical team could handle as many 
as 30 cases an hour, safe against anything 
but a direct hit by bomb or shell. Similarly 
armored vehicles, of 16-man capacity, would 
bring in the casualties, As each arrives, he 
is placed on an “incoming” bed, anesthe- 
tized, and transferred to a hydraulic operat- 
ing table. Following surgery, he is trans- 
ferred to an “outgoing” bed to await trans- 
portation to a hospital in the rear by 
armored ambulance: 


White Plastic Paint for 
Keeps Instrument Faces Clean 


INSTRUMENT dials with a new white 

plastic finish resist discoloration that 
would make them difficult to read in an 
emergency. Used in military tanks, air- 
craft, ships, and on industrial machinery, 
the dials are the result of five years of de- 
velopment under D. A. Young, Westing- 
house engineer. An automatic spraying 
Process first applies the plastic coating to 
metal dials. Markings then are added, in 
special printing inks, with accuracy of less 
than 1/5,000 of an inch from perfection. 
Finally, as at left, a workman with a mag- 
nifying lens punches tiny holes in the dials 
to align them on a machine that will cut 
them apart. Samples have been exposed to 
tropical and polar weather, biting salt va- 
pors, and oil and tar smoke without harm. 
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Garden in Test Tube Starts 
Orchids Growing from Seed 


A POCKET-SIZE garden enables Dr. Justin 
Zender, New York City biochemist, to give 
orchids their start in life. It consists of a 
tightly stoppered test tube containing agar- 
agar and several chemicals, in which he has 
planted from 50 to 100 of the almost mi- 
croscopic seeds. These germinate in a month 
or two, but the plants remain in the test 
tube for six to 18 months. Then, trans- 
planted with a platinum wire, they grow 
for two years in glass flasks, and finally in 
pots. It takes seven years, on the average, 
from seed to bloom. Dr. Zender employs a 
nutrient agar-agar solution worked out by 
Dr. L. Knudson, of Cornell University, 
pioneer in growing orchids successfully 
from seed by using a sterile medium. The 
test tube at left will yield reddish-violet 
orchids of a South American variety. 


Magnet in Safety-Razor Handle 
Picks Up Blade from Basin 


HANDLING a razor blade without nicking a finger 
becomes simple, with the introduction here of a 
safety razor manufactured in Sheffield, England. 
The base of the handle contains a tiny permanent 
magnet, only a fourth of an inch in diameter, but 
powerful enough to pick up a blade from the 
smooth surface of a wash basin, as at right. It 
represents one of the newest applications of re- 
cently developed alloys which have greater mag- 
netic attraction than steel alone. The razor may 
be adjusted for either close or easy-going shaves. 


Infrared Drying Lamp 
Bakes Paint on Autos 


WueEN synthetic enamel is applied 
to a car, a new infrared or radiant 
heat lamp makes a speedy job of dry- 
ing the finish. Wrinkling, sagging, 
and prolonged tackiness are halted by 
the penetrating rays, which, according 
to the maker of the appliance, bake 
the paint film from the inside out. 
‘Tungsten-filament bulbs used have 
sealed-beam mountings similar to 
those of automobile headlamps. Six 
are grouped within a hood, attached 
by an adjustable arm to a stand with 
casters, so that the rays may be di- 
rected upon any part of a car. The 
life of the bulbs is estimated at from 
5,000 to 10,000 hours. 
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Wow 


OMEONE years ago said, “War is 

for the general, an art; for the 

officer, a science; for the soldier, 
a trade.” 

No war agency demonstrates this 
more clearly than that greatest of 
modern weapons, air power. The fist 
of the air arm is the bomber, and the 
long-reaching arm defies fortifications, 
unfavorable terrain, and great ex- 
panses of sea when the time comes for 
the deadly punch to be delivered. In 
order to thwart aerial and ground op- 
position once these far-removed objec- 
tives are attained, the bombers fly by 
night more frequently than during the 
daylight hours, particularly when their 
missions involve the bombardment of 
stationary, well-defended sites such as 
cities, industrial areas, and wharfage. 

Indeed, where the balance of air su- 
periority is closely contested, where the 
air arms boast parity of quality, quan- 
tity, and flying personnel, day bombing 
of such objectives has proved too cost- 
ly; except, perhaps, for sporadic, hit- 
and-run raids by fast fighter-bombers 
and dive bombers. Precision bombing 
of targets is abandoned in favor of 
widespread incendiary and demolition 
bombing on an indiscriminate scale cal- 
culated to destroy the morale of ci- 
vilians in a “war of nerves.” 

Some rather interesting tactics are 
employed by the night bombers. Moon- 
light visitations are frequent because 
the clear definition of targets in the 
reflected light enables the bombardiers 
to use their bombing sights effectively, 
even from the high altitudes at which 
the defenders’ antiaircraft forces them 
to fly. Furthermore, bright moonlight 
greatly nullifies the probing search- 
light beams. On the darker nights, a 
favored practice is for the raiders to 
attempt lighting up the landscape with 
high-powered parachute flares. While 
this works in some instances, in just as 
many cases it is not successful. The 
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Warplanes Fighit at Viiglit™ 


flares tend to burst too high up and burn 
out before they drop low enough to reveal 
the objective; when they burst close enough 
to be effective the defenders can usually 
shoot them out. 

Where the antiaircraft fire is particularly 
hot, incendiaries are used as markers. The 
fighter-bombers dive low enough to dis- 
tinguish the target, relying upon their speed 
and maneuverability to foil the AA guns 
and searchlights, and drop thermite-oil 
bombs. The heavy and medium bombers 
higher up are then able to unload their eggs 
on the blazing targets. ‘This, too, works ex- 
ceedingly well for a while—until the fire 
brigades and civilians are organized to 
pounce upon and extinguish the incen- 
diaries as they fall. When this happens, the 
attackers resort to a combination of de- 
molition and fire bombs, hoping thereby to 
kill or frighten off the vigilantes on the 
rooftops or in the streets. 

Pattern bombing from high-flying forma- 
tions under radio control is another inter- 
esting and deadly technique. High-fre- 
quency beams, much like those which guide 
our airliners through the night along the 
invisible airways, are projected by the at- 
tackers over the city or area to be bombed, 
and these are crossed over—directly above 
the chosen objective—by other beams di- 
rected on an angular bearing from points 
far removed from the transmitters of the 
guiding beams. The attacking pilots follow 
the latter beams from the time of take-off 
until they intersect the second, or marker 
beam, at which time they know themselves 
to be over the spot. The bombs are then 
released “in salvo,” dumped en masse, from 
altitudes well above the reach of the de- 
fender's AA and searchlights. 

Even this ingenious scheme can be 
thwarted, and the bombees exploit every 
countermeasure. With equally ingenious 
gadgets, they proceed to “scramble” the 
beams so that the enemy airmen receive a 
lot of static and no further guidance. The 
beams may also be “bent” in such a man- 
ner that the bombers are led through an 
open switch, as it were, and off course to 
some point over open country or water 
where the missiles can do little or no harm. 
To accomplish this, the defenders resort to 
the simple expedient of emitting a beam of 
their own, on the same frequency as the 
enemy's, to intersect his somewhere along 
the line. It may be readily understood, how- 
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ever, why the riddle of the night bomber 
is far too complex a problem to be perma- 
nently solved so easily. Because one of the 
principles of warfare—ground or aerial— 
is that the element of surprise must be 
continually sought by the offensive striking 
force, the night bomber is still the military 
“big. stick.” 

But another axiom of war is that a new 
weapon is five times as hard to conceive 
and bring into successful operation as is the 
counterweapon to neutralize it, Through 
the combination of several interesting de- 
vices, the United States is well along with 
the solution of the problem of the night 
bomber at this writing. These defenses may 
be classified as direct and indirect. The 
only direct defense against the bombing 
plane is the interceptor plane, and it is 
most certainly the most successful neu- 
tralizer. The indirect defenses may be 
considered as passive and active. Devices 
such as camouflage, blackouts, and even the 
balloon barrage go into the former cate- 
gory. For lack of space, let us consider the 
active measures. 

The increasing effectiveness of antiair- 
craft is the result of the development of 
clever fire-control gadgets and of the 
stepped-up firing rate and longer reach pro- 
vided by today’s gun designers. These AA 
guns are of three general types: The rapid- 
firing cannon which throws shrapnel shells 
in the paths of high-flying bombers, the 
pom-poms or automatic shell cannon used 
to supplement the longer-range guns against 
raiders flying lower than 6,000 feet, and the 
machine gun for inside defense against 
low-flying craft in general and attack planes 
and dive bombers in particular. 

Defenders manning the automatic guns 
can, with fair success, draw a bead on the 
enemy craft or throw up a curtain bar- 
rage in front of the raiders. But because 
too many corrections must be made for the 
high-flying bomber’s speed, altitude, dis- 
tance, and other factors, the men behind 
the heavy guns have to depend upon fire- 
control instruments. These include the 
mechanical “ear” or detector, used to de- 
termine the direction of approach; the 
range-finder, through which the enemy 
plane is spotted and its altitude (in verti- 
cal yards) ascertained; and the predictor, 
which assimilates prior information and 
computes automatically and continuously 
the data (such as the plane’s speed, 
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Night-Fighting Flyers 
Must Have Cats’ Eyes, 
and Vitamins Help Them 
to See in the Darkness 


Testing @ subject for 


‘dork adaptation.” 
A diot rich in vito- 
min A speeds up #1 


distance, drift, and recommended ballistic 
corrections) the gunners and cannoneers 
require before going into action and during 
the action, After sunset, the defenders are 
confronted by two enemies—their adver- 
saries and the darkness. Searchlights are, 
of course, necessary to spot the raiders and 
permit the range-finder and predictor op- 
erators to carry on. A cordinating gadget 
known as a “comparator” is connected with 
both the “ear” and the lights. Supplied the 
approximate bearing of the approaching 
ships, the comparator aims the lights and 
moves them in systematically widening 
circles until the enemy is sighted. 

‘The searchlight has its limitations, how- 
ever. Ours are admittedly the finest in the 
world, emanate some 800,000,000 candle- 
power, but even these suns on wheels are 
not effective against craft flying higher 
than 12,v00 feet. Anything between a half 
and full moon cuts down the beam pro- 
portionately. What the gun crew can't 
see they can’t hit, unless their luck is run- 
ning pretty high. And it takes more than 
luck to stop a bomber speeding through the 
blackness of three dimensions. The night 
fighter, aided by two remarkable electrical 
devices and the indirect defenses mentioned, 
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TIME IN DARK — MINUTES 


adjustment of the 
eyes to darkness. Or. 
chart at left, curv 
show how jency 
of this vitamin for v 
i ds of time 
affects night vision 


is the ace that is neatly turning the trick. 

Constant air patrol of one’s coastlines is 
impractical because of the prohibitive num- 
ber of aircraft and personnel required and 
the great expenditure of valuable fuel. 
Interception of enemy craft in the darkness 
is much too dependent upon chance, as is 
also the pilot’s ability to keep hostile planes 
within view if and when they are engaged 
in combat. How is it accomplished? 

The first essential is an efficient ground 
control and dispatching organization. ‘The 
Army Air Corps and Signal Corps have 
developed a clever method involving the use 
of a new electric plotting board. These 
goings-on are, for obvious reasons, very 
much under wraps, but the British have 
developed a somewhat similar plan which 
it might be well to study. 

The nerve center of their operations 
scheme is the Fighter Command Headquar- 
ters whose job it is to codrdinate enemy 
information and dispatch the night fighters 
accordingly. The Isles are divided into 
sectors,” in each of which are one or more 
airdromes accommodating a fighter squad- 
ron. Each sector is furnished its own head- 
quarters and operations room—a large 
room taken up almost completely by a scale 
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BLACKOUTS IN REVERSE have b 


n proposed as a new wrinkle in ontioircroft defense. Under this 


scheme, searchlights ond parachute flares would be used to produce a glore to blind enemy bombers 


table map representing sections of the Isles 
and the surrounding sea area and enemy 
coasts on which an officer known as the 
“controller” plots the air action. Several 
junior commands called “groups” comprise 
& number of these sectors. 

The scheme works this way: The radio 
locators—of which more will be said short- 
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ly—of a couple of the coastal stations of 
the Observer Corps detect a number of 
approaching bombers. Word is flashed to 
the Fighter Command. The controller here 
immediately advises group operations: to 
order all the squadrons in the sectors within 
that particular group to “stand by,” which 
means that the pilots are seated in their 
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In pottern bombing, planes ore guided by radio One of the devices that help fighter planes spot 
beams that cross above the torget. Following one their prey in the dork is the "A-eye," in which the 
beam, the bomber dumps its eggs “in salvo” when infrared rays from the engine of the enemy plone 
it strikes the intersecting beam from another station made to cost on image on a fluorescent screen 


HOW GROUND CONTROL CAN GUARD A COASTLINE. Radio locators set 
up along the shore spot approaching bombers and flash word to the control 
center, which warns fighter squadrons in the area to “stand by,” ready to fly 


warmed-up fighters, ready to take off on 
signal. The fighters in the sector nearest, 
or on the line of the approaching raiders, 
are ordered up. Meanwhile, the squadrons 
in adjacent sectors stand by, and others 
under the group control are held “in readi- 
ness," with the pilots fully dressed and 
close by their ships. More of the squadrons 
farther inland are held “available,” ready to 
take off within a few minutes of the order. 

To keep from being caught off base, in 
the event of ensuing waves of bombers or 
a number of simultaneous raids at scat- 
tered points and so that the fighters aloft 
may be relieved before they run out of fuel 
and ammunition, operations are staggered. 
When the first squadrons are sent up, those 
in readiness are moved up to stand by; 
those held available are placed in a state 
of readiness; and others which have been 
released from duty are called up so as to 
be available. Controllers in the three re- 
spective operations rooms list the fighter 
units on blackboards according to the degree 
of their “alert.” In this manner, each con- 
troller is able to tell at a glance just who 
is doing what. 


As fighters olong the path of the approaching raider 
in readiness” with th 
Meanwhile, squadrons far inland are ordered to be “available 


sectors stand ‘by, while units forther away ore " 


From the moment the raiders are first 
reported, their course is traced on the huge 
table maps and progress is noted by mov- 
ing markers along the course. Antiaircraft 
units and the balloon-barrage units are 
meanwhile advised of the enemy's where- 
abouts. As soon as the fighter unit which 
has been ordered aloft has gained altitude, 
the controller radios the squadron leader 
to pursue a “vector,” or heading, by which 
his fighters will intercept the raiders. The 
controller often advises the leader what 
cruising speed and altitude to maintain. 
‘When the fighter-squadron marker and the 
enemy marker meet each other, the con- 
troller notifies the leader of the bombers’ 
proximity. As soon as the bombers are sight- 
ed, the leader gives the “enemy sighted’” 
signal. Success, obviously, depends upon 
the accuracy of the controller's information. 
‘The radio locator is so accurate that it not 
only determines the bombers’ course but 
also their speed and altitude. 

Operating on the well-known principle 
that radio waves, upon striking some ob- 
stacle, are reflected in much the same man- 
ner as echoing sound waves, the interesting 


ore ordered up, those in adjacent 
ir pilots on hand. 
in case they ore needed 


gadget utilizes extremely short waves 
called “microwaves.” Ultra-short waves 
provide a sharper echo. American airliners 
have, for some time, been using a terrain- 
clearance indicator which operates on the 
same principle. The locator might be de- 
scribed as one of these absolute altimeters 
in reverse; instead of the waves being 
projected down to the ground and bouncing 
up to the plane, the locator's beam is fo- 
cussed upward, hits the enemy plane, and 
bounces back to the ground. The time in- 
terval between emission of the beam and 
the return of its echo is measured electri- 
cally and translated into feet of altitude. 
Radio waves, unlike the sound waves on 
which the antiaircraft “ears” depend, 
travel at constant speed—the same speed 
as light waves, 186,000 miles per second. 
Even more remarkable is another elec- 
trical contrivance which enables the pilots 
to spot the planes in the darkness. It is 
called the “A-eye" and utilizes infrared 
rays. Installation details may not be re- 
vealed at this time, but the general prin- 
ciple—which is well known to scientists the 
world over, and has been since 1934—is 
somewhat similar to that of television. 
‘There are two phases to its development. 
‘Two highly sensitized screens are mounted 
on the night fighter in 
such position that they 
may be used in con- 
junction with the re- 
flector gunsight. The 
front screen, a thin 
metal plate coated 
with a layer of caesi- 
ated oxidized silver, is 
sensitive to infrared ra- 
diation to about 11,000 
angstrom units—3,000 
units above the visual 
limit. When the image, 
resulting from infrared 
radiation of the enemy 
plane's motor, is 
caught on this screen, 
it emits a stream of 
electrons therefrom. 
‘This electron image, in 
turn, shows upon a 
second screen—a plate 
coated with a fluores. 
cent compound, em- 
ploying the same prin- 
ciple as the X-ray 
fluoroscope—and is 
turned into a distinct 
image of high illumi- 
nation. This, however, 
results in the showing 
of too tiny a target for 
high-speed combat 
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Camouflage: This worker is spraying the 
blades of @ propeller with o point that 
keeps it from reflecting light of night 


planes, and there was also the probability 
of a pilot shooting at a friendly ship. 
This condition led to the second phase of 
development. The “A-eye,” fortunately, is 
sensitive to objects reflecting infrared rays 
as well as those radiating the rays, and 
an infrared searchlight was developed 
which was compact enough to be car- 
ried in a plane. When used in conjunc- 
tion with the eye and sight, it permits the 
pilot to “lay” the whole plane, or more than 
one plane and be certain of its identity, 
This is all that is required, since the size 
of the enemy plane—indicated by the 
amount of space the image occupies in the 
reflector disk—reveals its distance away 
from the pilot. In addition to this device, 
we have a secret antiaircraft detector which 
works on the same principle. 

One of the most interesting aspects of 
night defense is that involving the human 
element. The conditioning of airmen for 
night fighting has much to do with success. 
ful operations. The first task of the medi- 
cos is to carefully select pilots and gun- 
ners who are not subject to “night blind- 
ness.” More than a few of the crack fliers, 
particularly those older than 25 years, 
whose vision proves adequate for daytime 
operations are found to have poor “dark 
adaptation.” This is 
the process by which 
the eyes accustom 
themselves to darkness; 
a common phenom- 
enon you experience 
when entering a thea- 
ter from the bright 
daylight. If there hap- 
pens to be little light 
on the screen at the 
time, it is somewhat 
difficult to find your 
seat. By the time you 
are ready to leave, 
however, there has tak- 
en place a change and 
you can see perfectly 
well. What happens is 
that the vision thresh- 
olds diminish gradually 
for about half an hour, 
after which time one’s 
ability to see in the 
dark is at the maxi- 
mum. 

Conditioning of air- 
men is commenced im- 
mediately following the 
selection of those who 
are found to have ade- 
quate dark adaptation. 
They maintain a (Con- 
tinued on page 220) 
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“Nerve Center” Guards New York 


ARMY AIR CORPS SETS UP ELABORATE DEFENSE SYSTEM 


MERICA’S most elaborate air-defense 
information center has just been com- 
A=: in New York City. It is the 
Minute-by- 


best equipped in the world. 


minute reports from more than 6,000 field 
observers will enable Air Corps experts, 
working at tables that resemble pieces from 
a giant jig-saw puzzle, to plot the progress 
of enemy bombers and to direct the swift 
climb and attack of interceptor planes. 
Even before the bombers reach the coast, 
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the Army’s latest locator system will spot 
their position and, as soon as they wing 
inland, observers at five-mile intervals will 
flash in their reports—giving the type, num- 
ber, height, and direction of the invading 
planes. As each flash reaches the New York 
nerve center, a marker, known as a “plot- 
ter’s pip,” will be placed on one of the jig- 
saw tables at a point that coincides with 
the position of the reporting observer. The 
table is called the “filter board” because 
here mistaken reports are filtered out. 
‘The men who place the markers on 
the board are designated “plotters.” 

Behind the plotters stand the “eval- 
uators.” As soon as these trained Air 
Corps men decide the course the in- 
vaders are taking, they replace the 
pips with arrows—colored red, blue, 
or yellow, according to the time of the 
hour the reports are received. Instant~ 
ly, “tellers,” sitting in a balcony over- 
looking the board, speak into tele- 


On the stotus board, the location and con- 
dition of every defense plane is recorded. 
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This is an operations 
board. Here the course 
of the raiders is shown 
by arrowhead markers 

of blue, red, or yellow. 

The color of the mark- HE 

ers is determined by ? 
the time of tl jour 
a report was received 


iS 


Close-up of a section 
of the board. A group 
of enemy planes, called 


hich appears 
ona block onthe board 


phones and similar arrows appear on a 
similar board in an adjoining room. This is 
the “operations board” from which final 
decisions are made. 

There follows a swift succession of events. 
In a soundproof balcony overlooking the 
board, the controller, flanked by a pursuit 
officer and a radio control officer, assigns 
the invading “target” to one or more pur- 
suit squadrons. In a matter of seconds, the 
complicated machinery of aerial defense is 
in full motion. Even before the interceptor 
planes begin skyrocketing up from the air 
field, pursuit officers in one of the six inter- 
ceptor offices at the center are plotting the 
best course for engaging the enemy. These 
officers, in constant radio contact with the 
fighting planes, direct the whole attack 
from the ground. When plotting their navi- 
gation charts, they use colored pencils, 
changing every five minutes to coincide with 
changes in the color of the arrows on the 
operations board. 

While this activity is going on, the civil 
air-raid warden is flashing out warnings to 
communities in the path of the attack; 
members of the intelligence division are 
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How experts would filter 
reports of enemy raiders 


and set in motion all the 


complicated machinery of 


aerial defense to protect 


eam 
= Ee 
pe mo aa a 


Nawsvany vin’ 


“Six bombers, flying very high, seen here, heading 


thot way, information packed onto this 
plotter’s pip. The ‘es the number: the cube, 
type of plane; five-sided block, the altitude; ar- 


row, direction; letter on arrow, if seen or heard 


noting down details of the raid for later 
study; officers of the First Interceptor Com- 
mand, watching a third board in another 
room, are keeping track of developments 
and cordinating activity throughout an 
area that extends from Maine to below Cape 
Hatteras and from the Atlantic Coast as 
far west as Minnesota. 

This vast area will be safeguarded by 13 
information centers, each in a major city. 
Every center will have an auxiliary station 
ready to take over in less than eight min- 
utes if the main center is destroyed or 
disabled. In New York, for example, is 
located the auxiliary filter board for Scran- 
ton, Pa. In all parts of the country, air de- 
fense nerve centers, similar to the one in 
New York City, are under construction. In 
the near future, between 30 and 40 will 
stand guard, fully equipped for emergencies. 


POPULAR SCIENCE 


ee Se Saear ae eeNere 
FROM OBSERVERS 


P) ALTERNATE FILTER BOARD 
(SCRANTON, PA., AREA) 


PLOTTERS RECEIVE FLASHES 
FROM OBSERVERS 


(MAIN OPERATIONS BOARD FOR 
NEW YORK AREA 


OPERATIONS BOARD FOR 
ENTIRE EASTERN AREA 


COMMANDING GENERAL 
‘AND STAFF 


INTERCEPTOR 
OFFICERS DIRECT 


STATUS BOARD SHOWS 
MISSIONS OF PURSUIT 
‘SQUADRONS 


INTELLIGENCE AND 
OPERATIONS ROOMS 


AIR-RAID-WARNING 
OFFICER 


| © ANTIAIRCRAFT OFFICER, 


oe” 
OFFICER 


BOMBER COMMAND 
OFFICER 


Coke, Lime, Air, Water, and lodine Make New Polarizer 


MADE from such simple ingredients as 
coke, lime, air, water, and iodine, a new 
light-polarizing material, developed by Ed- 
win Land, Boston scientist, uses individual 
molecules instead of crystals to line up 
light vibrations. Besides being virtually 


Power plant and floodlights on truck, 
above, provide eyes for night fl 
Right, covered over for dash to field 
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colorless, it transmits a third again as much 
light as earlier polarizing sheets, and at 
the same time cuts off more light when two 
sheets are turned at right angles to each 
other. In this position, a 100-watt bulb burn- 
ing behind them is entirely invisible. 


Mobile Floodlights Illuminate 
Emergency Landing Fields 


PORTABLE floodlights, mounted on powerful, four- 
wheel-drive trucks, and equipped with hoods that 
prevent enemy flyers from seeing them, have been 
designed at Wright Field, Dayton, Ohio, for illu- 
minating emergency fields for night take-offs and 
landings. 


Each truck carries six floodlights, 
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Priorities Hit Your Home 


AND BRING A CROP OF SUBSTITUTES FOR WAR METALS 


Metal washing-machine agitators 
The new product, seen of the 


By JOHN WATSON 


'HE mounting production of bombs, bul- 
lets, shells, planes, ships, guns, rifles, 
tanks, and trucks has fashioned a chain, 
each link of which is forged of a different 
substance, across the normal course of 
American manufacturers of civilian prod- 
ucts, forcing them to detour into strange 
and challenging by-roads. 
Such strategic materials as 
aluminum, magnesium, nickel, 
and synthetic rubber are under 
the direct control of the Direc- 
tor of Priorities of the Office of 
Production Management. On 
the growing Priorities Critical 
List are such metals as tin, 
tungsten, zinc, brass, bronze, 
vanadium, various alloys of 
steel, and Monel metal—an al- 
loy of nickel, copper, iron and 
manganese, resembling nickel. 
‘These facts impinge directly 
or indirectly on the life of every 
American, whether a housewife 


Plastics will make # appearance 
in fittings for more and more house- 
hold appliances. There are 13 main 
types of plastics available and some 
160,000,000 pounds are used annually 
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e, will be replaced by plostics. 
and less subject to corrosion 


in Maine, a financier in New York, an in- 
dustrialist in Pittsburgh, or an automobile 
dealer in Idaho. They are also a powerful 
shot in the arm to American inventive 
ability. 

Exhibit A in this round-up is aluminum, 
the metal of a thousand and one civilian 
uses: cooking utensils, automobiles, refrig- 
erators, vacuum cleaners, washing ma- 
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chines, recording disks, foil for cigarettes 
and cigars, insulation, caps and tubes for 
tooth-pastes and shaving creams, women's 
clothing accessories—to name just a few. A 
pound used to cost as little as a package of 
cigarettes, and the annual production in the 
United States approximates 400 million 
pounds. 

A few months ago, the Government be- 
gan to clamp down on the metal, but it was 
still believed that non-defense users might 
get 50 percent of their normal requirements 
this year. The O.P.M., for instance, decided 
that only one or two aluminum ice trays 
might be installed in the new refrigerators, 
depending on the size of the units. But 
there was no indication of all-out restric- 
tion. 

Now observe what has happened. The 
needs of the British and the demands of na- 
tional defense have increased beyond all 
anticipation. One single item which put an 
entirely new urgency on the problem was 
the development of the huge B-19 heavy 
bomber. Each B-19 bomber requires 80,000 
pounds of aluminum, 

William L. Batt, Deputy Director of the 
O.P.M,, stated recently that the whole 
available supply of aluminum will be need- 
ed for defense purposes in 1942. None will 
be left for civilian or even indirect military 
requirements, If the B-19 bomber becomes 
the 


a mass-production tactical weapon, 
aluminum requirements for 1942 may be 
1,400,000,000 pounds, by his estimate. 


The Aluminum Company of America, 
which has been the sole producer of alu- 
minum ingot, is engaged in a $200,000,000 
expansion program. Reynolds Metals Com- 


WHAT IT TAKES 


A LOT OF MATERIAL goes into the making of a battleship 
like the U.S.S. Washington. The 5 new battle wagons for our 
two-ocean navy will make @ big dent in our available supplies 


O BUILD 


pany is spending $35,000,000 on plants which 
will furnish a second supply source of virgin 
aluminum. Yet these expansions are not 
considered sufficient to care for the require- 
ments of the defense program. Thus the 
aluminum situation, which only a few 
months ago was acute but not critical, has 
reached the point where the Government 
is considering a house-to-house campaign 
for old pots and pans, 

In May of this year, the Government took 
over complete control of all nickel supplies 
in a move to curtail drastically the amount 
of the metal being used for other than de- 
fense purposes. Almost all of the United 
States supply of nickel comes from Canada, 
which produces 85 percent of the world’s 
output. In May about 15,500,000 pounds 
were available, the largest amount ever sup- 
plied to American industry in one month. 
Yet the total demand of defense and civil- 
ian industry was estimated at 21 million 
pounds. 

In spite of the increased imports it was 
estimated that the shortage for this calen- 
dar year would amount to 45 million pounds, 
and that while there would be sufficient 
nickel for defense needs the civilian indus- 
try would have to go short. This illumi- 
nates one of the problems of the American 


manufacturer in finding substitutes for 
civilian articles. Stainless steel suggests 
itself, as a substitute for aluminum cooking 


utensils, but nickel is an essential part of 
heat-resistant stainless steel. 

Tin, while on the priorities critical list, 
has not reached the status of an emergency, 
but there has been considerable discussion 
on the feasibility of de-tinning cans and of 


A BATTLESHIP 


Steel 62,000,000 pounds 
Copper 2,022,000“ 
Tin 82,000 

Zinc 1,030,000 

Nickel 796,000“ 
Wood 321,000 Bd. Ft. 
Rubber 160,000 pounds 
Cordage 11,000 
Cotton 55,000 
Aluminum 952,000 

Mica 450;,. 
Standard Displacement. 35,000 tons 
Length ane 04 feet 
Beam 108 feet 
Mean Draft 26 feet 8 inches 
Main Guns 9 16-inch 
Aircraft apa ee 
Designed Speed. 27 knots 
Designed Horsepower........115,000 


methods other than the use of tin in 
coating steel containers ror the preser- 
vation of food. Besides this use, for 
which 35,000 to 40,000 long tons of tin 
are used annually in the United States, 
the metal is used in the manufacture 
of automotive vehicles, in bearings, 
solders, bronzes, and gun metals. 

A committee of the National Acad- 
emy of Sciences has estimated that 
12,000 tons of tin might be recovered 
annually by the de-tinning of used cans. 
But this is a costly and laborious proc- 
ess and should only be attempted, the 
committee recomn.ended, in the event 
of emergency where conservation of 
tin was desirable without thought of 
cost. In the meantime, can manufac- 
turers informed the O.P.M. that a ten- 
percent reduction in the weight of tin 
coating of cans could be made safely 
for about 95 percent of all tin-can uses. 
It is estimated that 5,000 to 10,000 tons 
of tin a year could be saved by a ten- 
percent reduction in weight of coating. 

‘The Union Carbide and Carbon Com- 
pany has produced, as a substitute for 
tin coating of cans, a vinyl resin lac- 
quer, Lacquer coatings already are in 
use for dry packs such as tooth and 
talcum powders and tobacco. Some 
paint manufacturers are changing 
from tin-plated to terne-plated cans. 
‘Terne plate is made of tin and lead— 
requiring less tin than tin plate. Many 
foods can be packed in a transparent 
sheeting made from a rubber derivative. 

Molybdenum, a metallic element of 
the chromium group, is being used to 
some extent as a substitute for nickel 
and tungsten in steel. Tungsten has a 
military use in the manufacture of a1 
mor-piercing projectiles, armor plate: 
and valves for internal-combustion en- 
gines. 

Molybdenum alloys are being devel- 
oped to replace tungsten for hard ma- 
chine tools and tool makers have been 
asked to use molybdenum tool steels 
or other alloys whenever practical. 
The United States produces most of the 
world’s supply of molybdenum. Molyb- 
denum high-speed steels can be substi- 
tuted for tungsten steels for most uses. 

‘The automobile industry has long 
since undertaken to find substitutes 
for the metals on the restricted lists. 
Chrysler has been using straight molyb- 
denum steel for some time, while Gen- 
eral Motors is reported to be making a 
shift from nickel to molybdenum steels. 
Makers now using nickel as an alloy in 
valve, gear, axle, and transmission 
parts will be able to use molybdenum 
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Z| CHEWING GUM: No more finfoil or 


SUBSTITUTIONS 


AUTOMOBILES: Moly! 
chrome steel replaces 

plastics supplant die-cast zinc or alu- 
minum; cast-iron pistons, brake drums 


BICYCLES: Frames, formerly rade of 
| tubing, will be of a laminated 
lastic plywood. Plastic accessories, 
ind probably tires of synthetic rubber 


Pl 
a 


‘CAMERAS: Your next comero will be 
likely to hove @ cose of plastic 
stead of aluminum. And the film i 
will be wound up on a spool of plastic 


cluminum-foil wrappers. Your favorite 
flavor will be kept froth in o plastic 
wrapper, or one of paraffined paper 


FLY SCREENS: The ingre 
bronze ore too scarce to waste on the 
job of keeping out flies. Windows and 
doors will have screening of plastic 


KITCHEN CABINETS: Wood, almost 
driven out of this field, will stage 
1 come-back, releasing a lot of steel 
needed for tanks, guns, and warships 


RANGES AND HEATERS: The foncy 
chromium and nickel-steel trim former- 
nin the m kitchen is to 
way to decorations of cast resin 


POTS AND PANS: Enomelware ond 
heat-resisting glass will replace olu- 
minum. Cast-iron skillets and roosters 
‘also come back into general use 


REFRIGERATORS: lee trays will be 
made of tinned copper, steel, or plas- 
tic instead of aluminum. Handles and 
other fittings made of i 


tion plastic 


FOOD PACKING: Tin will be saved 
by coating cans with lacquer wherever 
possible. Many foods will be packe 

2 fransporent sheeting made of rubber 


VACUUM CLEANERS: Domes will be 
made of injection plastic instead of 
die-cast aluminum. Hose fittings, noz- 
ales, and other parts also of plastics 


WASHING MACHINES: Plostic agi- 
tators are cheaper then aluminum, and 
are said to be better. Cluich handles 
‘ore of plostic instead of die-cost zinc 
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or chrome, after the necessary retooling 
and designing. 

Zine die castings, according to expecta- 
tions of experts, virtually will disappear 
from 1942 models. Cast iron is being used as 
a substitute, even in carburetors, where die- 
casting has resulted in important savings 
in machining and drilling. Aluminum in 
brake cylinders and pistons is being re- 
placed with cast iron for pistons and cast 
or powdered iron for brake cylinders. Plas- 
tic engine baffles in place of aluminum are 
now being service-tested, not only for auto- 
mobiles but also in airplane construction. 
Laminated reénforced plastic material is 
being tried out for 
automobile bodies and 
structural parts of 
planes. 

Experiments are be- 
ing made with molded 
plastics as a substi- 
tute for zine die cast- 
ings. They are also be- 
ing tried for carbure- 
tor bowls. ‘There is a 
current shortage in 
zinc caused by the de- 
mand for this materi- 
al for the making of 
cartridge brass. The 
production has been 
increased but the de- 
mand, as in the case 
of aluminum, is great- 
ly ahead of it. 

Three of the larger 
car makers already have produced sample 
cast-iron pistons and have placed orders for 
electroplating equipment with which to tin- 
plate the iron pistons. 

‘The Ford Motor Company has announced 
it has made manufacturing changes which 
have resulted in savings of 80 percent in 
nickel, 50 percent in aluminum, and 50 per- 
cent in zine. Straight chromium steel is 
being used in place of nickel chromium steel 
on bright metal trim; chromium molybde- 
num steel is being used instead of nickel 
bearing steel for transmission and differen- 
tial gears. 

Aluminum engine pistons have been re- 
placed by steel pistons. Eight out of ten 
tractor parts now made out of aluminum 
will be changed to iron and other ferrous 
material. Aluminum time gears are being 
replaced by steel and bakelite gears. Alumi- 
num cylinder heads, brake wheel pistons, 
valve-chamber covers, and distributor bod- 
ies are replaced by cast, die-cast, or pow- 
dered iron. 

Zinc metal die-cast trimming, steering- 
post hub and brackets are being replaced 
by steel stampings. Instrument-panel 
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grilles, horn buttons, and interior metal 
trims are being replaced by plastics, and in 
some cases by bright-finished steel. Mag- 
nesium, being released by the Government 
only for defense purposes, is no longer used 
on any Ford commercial products. 

Plastics comprise a vast and almost un- 
tapped reservoir of possible substitutes for 
defense metals. They are made syntheti- 
cally of simple raw materials abundantly 
available in this country. As long as coal, 
oil, limestone, wood, and water are avail- 
able, most of the plastics can be synthe- 
sized, although in commercial production 
many materials are now used as the start- 
ing point of manufac- 
ture. Soybeans are a 
source of plastic ma- 
terials, and coffee 
beans may become 
more important as a 
source of plastics than 
for beverage purposes. 

Manufacturers of 
articles for civilian 
needs are turning to 
plastics to take the 
place of metals on the 
priorities lists. The re- 
frigerator industry is 
using plastics in place 
of aluminum as a lin- 
ing for refrigerator 
walls and doors, and 
for ice trays. Vacuum- 
cleaner manufacturers 
are turning to plas- 
tics for hose fittings, nozzles, and end 
plates in cylinder-type cleaners. In one 
cleaner, seventeen sweeper and accessory 
parts are molded of resins. 

Radio broadcasting companies, motion- 
picture companies, and other concerns which 
make permanent recordings on aluminum 
disks are investigating a substitute in a 
glass-base recording blank covered with an 
acetate coating. It is hoped that this new 
disk will release about a million pounds of 
aluminum a year for defense purposes. 

A pump formerly made of metal parts 
now is made entirely of a phenolic type of 
plastic. Gunstocks formerly shaped out of 
walnut are being pressed from powdered 
plastics, which provide a stronger stock in 
a shorter time and at a lower cost. 

American industry has always been able 
to meet any demands imposed upon it. New 
emergencies create new ideas; new ideas 
create new products; and new products 
create new markets. There is no reason 
to suppose that the chain of cause and ef- 
fect which has functioned so effectively in 
the past will not continue to function in the 
future. 
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Tests with 2,500 Rats Show That 
What You Eat Isn’t So Important 
an Aid to Longevity as How Much 


RAT LIFE ISA 
SPEED-UP OF 
HUMAN LIFE 
Ten days in the 
je of rat is 
equaltoabouta 

ino man's. 
in 800 days, 


so 
of 80 years of 
diet in a human 
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By EDWIN TEALE 


I” ANY man in America can look at 

your dinner plate and tell you how long 
you are likely to live, it is Dr. Clive M. 
McCay, of Cornell University. For eight 
years, he has been carrying on pioneer 
researches in diet and longevity. Hungry 
people, Dr. McCay has found, live longest 
—if they are not too hungry. 

A diet that contains all needed essen- 
tials in reduced quantities is, next to 
long-lived ancestors, the greatest aid to 
longevity. Partial starvation, keeping 
you thin but not too thin, will add years 
to your life. This is the conclusion of 
experiments with more than 2,500 white 
rats at Dr. McCay’s Cornell laboratory. 
‘These animals were chosen for the re- 


RATS THAT LIVE HIGH, 
eating all they want, are old 
end ready to die ot the age 
of 700 days, which equals the 
preverbiel “three score and 
fen” years allotted to humans 


RATS THAT GO HUNGRY, 
receiving only half the n 
mal food ration in o balance 


found to slow down 
functions ond s0 prolong life 
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RETARDED [GROWTH 


| AGE |IN- DAYS 
300 500 


searches because they react to diet in the 
same manner as humans and because, 
roughly, ten days in the life of a rat is equal 
to one year in the life of a man. 

All the animals were fed a basal diet 
consisting of casein, cornstarch, cod-liver 
oil, yeast, sugar, lard, alfalfa-leaf meal, 
liver, and roughage in the form of ground 
cellulose. The rats that received only half 
the rations ordinarily fed lived longest. 
‘Their starvation diet slowed down the vital 
activity of the body. There were fewer 
white corpuscles in their bloodstream, and 
their hearts beat only 300 palpitations a 
minute instead of the 400 beats of the well- 
fed rat. Thus, living more slowly, saving 
energy, the underfed animals had increased 
longevity. Their brains, however, seemed 
more alert. Brain activity speeded up while 
body activity slowed down. 

In one experiment, which ended in a sur- 
prising discovery, 200 middle-aged rats were 
divided into four groups of 50 each. All 
had been raised in the same room under 
identical conditions. All had been fed the 
same basal diet, supplying essential ele- 
ments in reduced quantities. All were ap- 
proximately 40 years old, in human-life 
terms, when the test began. In the experi- 
ment, one group was fed excess calories in 
the form of sugar, another in the form of 
starch, a third in the form of whole-milk 
powder, and the fourth group in the form 
of liver. 

What Dr. McCay wanted to know was 
whether excess in one kind of food will 
shorten life more than excess in other kinds 
or, to put it another way, whether there are 
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Retarded rats gain in 


fed excess calories. This 
occurs even after they 
have attained an age 
equivalent to that of 
a man 80 years old. 
One underfed rat 

fo on age of 1,430 days 


To determine whether 
exer: has on effect 
‘on longevity, rats go 
into revolving barrels. 
Electric charge 


“longevity foods” that will add to the life 
span of those who eat them. The test gave 
a negative answer to both questions. All 
four groups lived approximately the same 


length of time. And all the animals died 
much sooner than they would have if they 
had continued on reduced rations, Over- 
eating, no matter what you eat, affects 
longevity adversely. 

A by-product of the test, however, was 
the discovery that animals which received 
their excess calories in milk or liver re- 
mained fertile twice as long as those that 
overate in sugar or starch, The former 
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were still fertile at 600 days; the latter 
were sterile at 300. 

Other questions answered by the Cornell 
experiments are: Does the protein content 
of the diet affect longevity? Does roughage 
play an important role? Is exercise a fac- 
tor? During the eight years he has been 
carrying on his researches, Dr. McCay 
reports, he has not found a single indication 
that a high or low-protein diet is a factor 
of any importance in longevity. Previously, 
many scientists had been of the opinion 
that a high-protein diet, such as would be 
produced by consuming meat, shortened 
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the span of life. Exercise, likewise, accord- 
ing to the evidence of Dr. McCay's experi- 
ments, plays only a minor role. Among the 
3% tons of food given the Cornell rats an- 
nually, roughage—in the form of bran or 
ground cellulose—has been added in vary- 
ing quantities to the diet of different 
groups. Such additions produced no notice- 
able effects on longevity. 

A question Dr. McCay is often asked is: 
If partial starvation increases the span of 
life, why are not the Chinese, who have 
been underfed for generations, the longest- 
lived race on earth? The answer is that 
their restricted diet lacks essential ele- 
ments. The underfed rats at Cornell receive 
carefully balanced rations that meet the 
needs of health. Although these animals 
remain small when fed only half the normal 
quantity of food, they are in perfect health. 
At the end of 800 or even 1,000 days—the 
equivalent of 80 or 100 years of human life 
—these retarded rats will grow up and 
attain almost full size if they are fed in- 
creased calories. The Methuselah of the 
Cornell laboratory was one underfed rodent 
with a life span of 1,430 days. It lived as 
long, proportionately, as a man would be 
reaching the age of 143 years. 

So important is Dr. McCay's work on diet 
and longevity considered that the Rocke- 
feller Foundation recently granted $60,000 
for the continuation of his researches. His 
findings, to date, he sums up by revising an 
old health adage: 

“Eat what you ought to eat first; then 
eat what you want to eat—but not too 
much of it!” 
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REVERSIBLE AND INTERCHANGEABLE BLADES adapt 
the screw driver shown below for use with 
either slotted-head or recessed-head screws. 
One end of each blade is ground to fit each 
type of screw head, and the blades slip into 
a socket in the shockproof plastic handle. 
Blades and handles come in varying sizes to 
fit almost any size of screw. A tamperproof 
compression spring holds blades in place. 


GRINDING DULL OR BROKEN DRILLS accurately in 
@ few seconds’ time is easy with a tool re- 
cently placed on the market. Fitting all 
bench grinders and polishing heads, the de- 
vice handles all drills from 3/32” to 1%" in 
size. It is indexed so that even the most 
inexperienced workman can grind a proper 
point on a drill, and its construction is such 
that the drill can be cooled at any time dur- 
ing the operation without removing it from 
the holder. 
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FINISHING OPERATIONS on wood, metal ‘or plas- 
tic are simplified with the band sander above. 
Its table tilts a 45-degree angle for beveling, 
and bands in any width up to 1” are avail- 
able. It is designed to run at 1,750 r.p.m. 
with motors of 1/6 to 1/4 horsepower, but 
step pulleys may be used for higher or lower 
speeds. 


‘A NEW MAGNETIC TOOL for holding iron or 
steel work up to 1%" in diameter is only 
2%” wide, 34,” high and 6%” long. Of per- 
manent-magnet type, it has a switch which 
permits work and tool to be held firmly in 
place for grinding or other operations, to be 
partially released for positioning, or to be 
completely released, depending on the path 
of the magnetic flux. 
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Radio Target Clocks Rifle Bullets 
in Arms Manufacturer's Tests 


‘MEASURING the speed of rifle bullets that are 
traveling twice as fast as sound is being accom- 
plished in a Bridgeport, Conn., arms laboratory 
with a radio timing device. The bullet leaves the 
muzzle of a rifle, traveling about 2,500 feet a sec- 
ond, and passes through two hooplike openings 
formed of coils with a balanced radio circuit at- 
tached to each. As the lead bullet passes succes- 
sively through these coils, the electrical balance 
of the circuit is upset. This produces impulses 
which actuate a delicate timing device called a 
chronoscope, which records the split-second in- 
terval between the passage of the bullet through 
the first and second coil, making it easy to com- 
pute the exact speed of the projectile. 
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A bullet passing through the first of two 
coils that gauge its 5 
picture, a research mon is firing the rifle 


d. In the upper 


Silent Sound Truck 
Presents Imitation 
of Northern Lights 


A “SILENT SOUND TRUCK,” 
recently introduced in New 
York City, gains attention 
by means of an artificial au- 
rora borealis, A revolving 
crystal ball, mounted on top 
of the advertising truck, re- 
flects the light from ten col- 
ored spotlights and two spe- 
cially constructed airport 
spotlights. Current is sup- 
plied to the colored lights, 
with a total capacity of 100,- 
000 candlepower, by a gaso- 
line-driven generator in the 
truck. Loudspeakers can be 
used to supplement the lights. 
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Fighting the Submarine Mine 


HOW NAVIES COMBAT 


A DEADLY SEA WEAPON 


invented by Sergeant Bushnell of the 

American Revolutionary Army over 160 
years ago. Bushnell was the inventor of a 
submarine boat called the Turtle, but before 
he could make this boat a practical weapon 
of war, he had to prove the possibility of 
exploding gunpowder under water with de- 
structive effect, which he succeeded in do- 
ing. Bushnell therefore was the originator, 
not only of the torpedo boat, both surface 
and submerged, but also of the submarine 
mine. 

‘Mining in war is for the purpose of deny- 
ing the navigable seas to the ships of an 
enemy. Its ends are both offensive and de- 
fensive. Offensive mining is resorted to for 
closing the coasts of an enemy and his har- 
bors to the passage of ships. Defensive min- 


Te principle of the submarine mine was 
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sweeping gear of another vessel 
designed for clearing chan 
‘of enemy mines of all vai 


By YATES STIRLING, JR., 
Rear Admiral, U.S.N., Retired 


ing has as its object to keep 
enemy ships at a distance from 
our own coasts and harbors. 

‘The hulls of ships have al- 
ways been most vulnerable to 
underwater explosions. It has 
been found impractical to pro- 
tect the underwater hulls of 
ships as is done to the above- 
water sides, through heavier 
plating and armor. A mine ex- 
plosion today that blows a 
large hole in a ship usually ac- 
complishes its destruction. 

‘Therefore all nations at war 
are most concerned over the 
menace of submarine mines to 
their ships, and consequently 
they have organized their nav- 
jes to combat this danger. 
Every nation has a specialized 
body of men whose sole duty 
is both to combat mines, and to use that 
weapon for attacks on an enemy. 

In the protection of harbors, to prevent 
enemy warships from entering, there is the 
observation mine. These mines are moored 
in channels at some distance below the sur- 
face, and are connected up electrically to 
control stations ashore from which the 
mines can be exploded, either individually 
or in groups, when enemy ships arrive in a 
mined area. Two observers with telescopes 
from hidden positions ashore converge their 
instruments upon an enemy ship endeavor- 
ing to enter the harbor, and when over a 
mine the ship can be blown up by the pres- 
sure of an electric key. An observation mine 
is only dangerous to shipping when inten- 
tionally used for that purpose. 

In the United States, the Army has jur- 
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d for destroyin 


The cobier 


ice work by the mine 
ers Catbird and Curlew 


isdiction over mine plant- 
ing for harbor-defense 
purposes, and maintains 
vessels specially designed 
to lay them and to guard 
them. 

‘The Navy has a separ- 
ate mine service, mostly 
concerned with mines of 
the contact varieties. It 
lays the mine fields for 
defense purposes off our 
coast, and also is respon- 
sible for the sweeping up of mines laid by 
the enemy that menace navigation. The 
Navy also mines offensively, laying mines 
off the enemy's coast in order to restrict the 


Fooling with live mines is dangerous business, and 
members of sweeper crews wear life belts which con 
be inflated instantly with carbon dioxide gas. . . 


9 in line must keep the 
distance aport. Here on officer 
a range finder at a companion ship 


Pi 
type of mine, the gear 
out from a boom at the side 
of the ship. to © float or 
to an accompanying vessel 


movements of his ships. 

There are several 
types of contact mines, 
and each explodes au- 
tomatically when a ship 
strikes it. In general 
terms, a contact mine 
consists of a mine case 
containing the explo- 
sive, and a self-acting 
anchor and cable. This 
combination is dropped 
over the side or at the 
stern of a mine-laying vessel. The mechan- 
ism of the mine and the self-acting anchor 
and cable automatically determine the depth 
that the mine will float beneath the surface, 


z:+if on explosion near by washes @ man overboard. 
‘The gos is released from a small bottle. The rub- 
ber tube is used to blow air in to open up the belt 


no matter what the depth of water may be. 
Contact mines are used defensively to re- 
strict the movements of enemy ships in our 
home waters. As a contact mine is as dan- 
gerous to friend as to foe, a defensive mine 
area must be most carefully charted, leaving 
secret passages known to friendly pilots, 
through which our own and neutral ships 
can pass in safety to enter our ports. 
Offensive mining by the Navy on the en- 
emy’s coast need not be so carefully charted, 
but even then it is well to know where mines 
are laid for the benefit of our own warships. 
Horned mines, antenna mines, magnetic 
mines, the unmoored Leon mines, and the 
acoustic mines illustrate the diversity of 
present-day types of contact mines. Mines 
contain anywhere from 300 to 500 pounds of 
‘T.N.T., and against the bottom of a ship 
their explosion is always most destructive. 
‘The horned mine has leaden 
fingers on the outside of its 
globular or pear-shaped face. 
‘These fingers serve as triggers. 
When a ship strikes a finger 
the force of the impact breaks 
a glass vial within the mine 
case, spilling a chemical solu- 
tion into a cup with zinc and 
carbon strips, or electrodes, 
thus producing an electric bat- 
tery which energizes the firing 
mechanism and explodes the 
mine, 
‘The antenna mine, introd- 


World War I, gives a wider 

danger field than the horned 

mine. It is not necessary that 

this mine be actually struck by 

the hull of a ship. Above it there is a float 
supporting a long vertical copper wire, and 
when the steel hull of a submarine or sur- 
face vessel touches the copper wire, the gal- 
vanic action of the dissimilar metals causes 
a weak current of electricity to flow in the 
mine, and this current operates a relay to 
energize a supersensitive electric firing de- 
vice that detonates the mine. 

This type of mine, with its greatly in- 
creased danger zone, was used in the North 
Sea Barrage laid in 1918 by the Yankee Min- 
ing Squadron under Captain Reginald Bel- 
knap, which closed in the German submar- 
ines within their bases with a mine field 
stretching across the North Sea and con- 
taining 70,000 mines. In the present war, 
Great Britain has used an adaptation of 
this mine in laying a defensive belt of about 
200,000 mines eight miles off shore along 
the entire east coast of Great Britain. 

The magnetic mine is exploded when a 
steel vessel passes over it or near it. Its 
principle is thet of the magnetic needle, 
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uuced by our Navy during iT 


which is deflected when it comes under the 
influence of a magnetic field such as is pro- 
duced by the hull of a steel vessel, and ex- 
plodes the mine. 

The Leon mine, a Swedish invention, has 
no mooring cable and maintains its depth 
under water by means of an electric-powered 
propeller, run by a storage battery. It has 
a limited duration, and becomes inoperative 
when its storage battery is exhausted. 

Acoustic mines are actuated and fired by 
the sound of a passing vessel. This type 
may some day become most dangerous as 
the acoustic principle is further explored by 
scientists. There is an American invention 
by which an acoustic torpedo is fired at a 
ship, and when it comes within range of the 
noise of the ship's propellers, it will follow 
the sound to a hit. 

Now that we have explored the several 
types of mines, what are the 
means that have been devised 
to overcome the menace? 

‘The observation mine used 
by our Army can only be ren- 
dered harmless by reducing a 
fortified harbor by gunfire and 
bombing planes, thus obtaining 
control of the electric circuit 
that fires the mines. 

Contact mines of the finger 
type and the antenna type can 
be swept up by mine sweepers. 
‘This is a dangerous operation, 
and many of these plucky lit- 


‘Tyave 4 tle vessels have been blown up 
UT. in performing it. 
Meee cteae ‘The U. 8. Navy has a number 


of mine sweepers already in 
service, and is building more 
modern ones, equipped with all the new de- 
vices that experience has shown to be nec- 
essary. That there are not enough of these 
vessels is evident from the fact that scores 
of trawlers have been recently purchased 
for conversion into mine sweepers. Some 
of the older destroyers have been equipped 
with sweeping gear. The high speed of the 
destroyers enables them to clear mines from 
a large area ahead of a naval attacking 
force in a minimum of time. 

‘The Navy's coastal mine sweepers are ves- 
sels similar in design and appearance to 
powerful tugs, and are fitted with gear to lo- 
cate moored mines, and cutting gear to 
sever the mines from their anchor cables 
when located, permitting them to float to 
the surface where they can be exploded by 
machine-gun fire. 

‘This sweeping gear consists qf a heavy 
wire cable, about 150 fathoms in length. 
The cable streamed out from the side of 
the sweeper. On the cable is a “depressor,” 
located about 30 feet along the cable. This 
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When not in use, the float a cradle 
fon the sweeper's deck. Its purpose is to sup- 
port the end of the drag cable out from th 


In the water, o fixed rudder keeps the float tug- To keep the cable at the proper depth for snar- 
ging away from the sweeper, holding the drag ing mine moorings, a depressor is rigged on the 
cable at tension. The flag marks the sweep's end line. Here it is going over the sweeper's side 


FLOAT, on suRrace, Sweeping Gem ae pt PULLEY 


CARRIES END OF SWEEP 
FAR TO SIDE OF SHIPS COURSE 
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SWEEP 30 FEET 
UNDER WATER—— 


OCTOBER, 1941 105 


IMPACT BREAKS VIAL 
ACID FLOWING INTO 

GATTERY CUP SENERATES 
MINE (CURRENT TO SET OFF MINE 


ARMY MINE 
SET OFF 
ELECTRICALLY 

FROM SHORE 


MINE 
CONTACT OF 

STEEL HULL wiTH 
COPPER CABLE 
GENERATES CURRENT 


SONIC MINE 


SOUND OF SHIP 
STARTS MINE'S: 


keeps the cable buried under water. On the 
end of the cable is the large float, and at 
about 30 feet inside the float on the cable is 
what is called an “otter,” or water vane, that 
keeps the cable buried, and then there is the 
cutter, a sawtooth instrument that severs 
the mine from its anchor. 

The sweeper steams along with this cable 
and float streaming out from its quarter. 
The anchor cable of a mine, between the 
mine and anchor, will catch on the sweep 
cable and then travel along the cable until 
it reaches the cutter when the mine is cut 
loose and floats to the surface. 

Mine sweeping can be accomplished by 
single vessels or with groups of vessels, de- 
pending upon the extent of the channels to 
be swept. In sweeping a channel for a fleet 
to pass in safety, no less than four sweep- 
ers would operate at once. ‘The usual form- 
ation of the sweepers is an echelon, so that 
a sweeper will protect the one astern of it, 
and thus only the leader is in danger of 
striking a mine. There are many forma- 
tions that can be taken by the sweepers. 
They can be in pairs, steaming parallel to 
each other, with sweep wires on the out- 
board sides of both vessels, and an addition- 
al sweep wire between them. ‘These pairs 
of sweepers can also operate with others in 
echelon astern of them. In this way a wide 
channel can be swept. 

‘The magnetic mine was first laid by Ger- 


main types of mines used by the navies and 
armies of the world ore illustrated in the drawing at 
the left. Below, how sweepers would clear @ chan- 
nel for o fleet to pass through an enemy mine 
field. While many format 

usuaily operate in echelon, 
vessel protecting the ship way, 
only the leader is in danger of striking a mi 
Planes help by locating mine fields from the air 


many, and frequently dropped from air- 
planes to land inside harbors or in channels 
that are constantly used by the ships of its 
enemy. Some of these German mines 
dropped from airplanes were attached to 
parachutes to make accurate laying possi- 
ble. 


HE WAR in Europe, because of the geo- 

graphical positions of the two great adver- 
saries, has expanded the use of mining enor- 
mously, Each nation has aimed to hem in 
the other’s warships, and to make the routes 
taken by merchant shipping in narrow wi 
ers most dangerous. Each has laid both of- 
fensive and defensive mine fields in great 
numbers, so that it has become necessary for 
the two nations to be constantly employing 
a large number of vessels, both to lay mines 
and to sweep them up. The North Sea, the 
Baltic, and the English Channel are thickly 
strewn with mines laid by both Germany 
and Great Britain. The greatest vigilance 
is required to protect vessels from the men- 
ace of this weapon, for a nation's commerce 
and the movement of its warships are de- 
pendent for their security upon the effective 
ness of its mine-sweeping services. 

‘The episode of the German submarine en- 
tering Scapa Flow and torpedoing a British 
battleship is convincing evidence that anti- 
submarine net tenders are needed in all of 
our important harbors. Without nets and 
net-tender vessels a submarine might enter 
New York Harbor at night and lay mines in 
the channel even as far as the Narrows. 

Operations like those of the mine sweepers 
Catbird and Curlew shown in the photo- 
graphs, in the New York area, are for the 
purpose of clearing channels of mines of all 
types, including magnetic mines, either laid 
by surface ships, submarines, or airplanes. 

Ships performing this work have special 
protective devices making operations reason- 
ably safe for the personnel, though not en- 
tirely so, Life belts which can be inflated 
with carbon dioxide gas are worn by all on 
board, since a geyser of water from an ex- 
ploding mine too close aboard may wash 
men overboard. 

Individual ships can be protected from 
the contact mine by the use of paravanes. 
‘The paravane is a sort of torpedo-shaped 
scooter which hangs from a yardarm 
stretching out from the side of the vessel. 
In the head of the paravane is a large steel 
plane, and near its tail there are horizontal 
and vertical fins. The plane is set at a small 
angle to the center line of the paravane so 
that it is in an approximately vertical posi- 
tion when the paravane is being towed 
through the water. The thrust of the water 
on the plane when the vessel is in motion 
carries the paravane away from the fore- 
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and-aft line of the ship. The mine anchor 
wire is caught on the cable towing the para- 
vane, and the mine is thus carried away 
from the ship's side until it reaches the jaws 
of the cutter located on the paravane. Sim- 
ilar paravanes are used by mine sweepers. 
‘One means of establishing the position of 
hostile mine fields is by photographing a sus- 
pected area from an airplane patrol. From 
a height of several thousand feet, mines can 
be seen against a sand or a light-colored 
bottom, and can readily be photographed. 
One of the most difficult mines to deal 
with is the delayed-action mine. This does 
not become armed until some substance 
within the mine dissolves and makes opera- 
tive the electric circuit, thus arming the 
mine and making it ready to be exploded 
when a ship strikes it or passes near it. 
‘The British have devised a means of de- 
magnetizing a ship to make it immune from 
@ magnetic mine, but it has not been en- 
tirely successful when used in battleships. 
For the laying of mines, several types of 
vessels are used. There is the mine layer, 
a warship of from 1,000 to 6,000 or more 
tons displacement,’ of high speed, and cap- 
able of carrying, depending upon size, from 
80 to as many as several thousand mines. 
It usually operates at night alone, or in the 
daytime protected by an escort of fighting 
ships, and is used when a mine field of con- 
siderable size is to be laid. ‘The mine layer 
Terror and two others are under construc- 
tion for our Navy, the first to be built for 
that purpose. Usually commercial ships and 
destroyers are converted into mine layers. 


ERMANY developed during World War 

Ta very efficient submarine mine layer, 
and has this type in numbers in its Navy to- 
day. The mines are carried in wells at bow 
and stern of the vessel, and in the bulges at 
the side, or are ejected horizontally through 
tubes at the submarine’s stern. The United 
States built a very large submarine mine 
layer, the Argonaut, of 2,700 tons surface 
displacement, armed with two six-inch guns 
and carrying 60 mines. 

The submarine as a mine layer is most 
effective and useful. It can reach a position 
for laying mines on the enemy's coast alone 
and unescorted. It can lay mines in the ac- 
tual presence of surface warships on patrol 
without detection, Mining from a submarine 
is more often performed at night. 

During World War I German submarine 
mine layers traveled all the way to the 
American coast to lay mine fields off New 
York Harbor, off Delaware and Chesapeake 
Bays, and off Cape Hatteras, on the coastal 
ship lanes. Several ships were destroyed by 
the mines before they were discovered and 
swept up. 


POPULAR SCIENCE 


A model of the head of a poi- 
sonous snake showing its fangs, 
poison sacs, and other parts, 
one of the more than 100,000 
items carried in stock by Ward's 
Notural Science Establishment, 
Rochester, NY. for sale to 
museums and private collectors 


in on educational display that 
shows every stage of develop- 
ment from the beginning of the 
‘egg until the tadpole appeors 


Anyt! 


AIL TIME at Ward's Natural 
Science Establishment, in Roches- 
ter, N. ¥., puts the game of grab- 
bag on a scientific basis. Nobody 

can guess what will come out of the mail 

pouch next. It may be a meteorite in a 

cigar box. It may be butterflies wrapped 

up in the classroom papers of a mission 

school in Peru. It may be an order for a 

dinosaur track, an embalmed tomcat, 200 

clothes moths, a dozen live bullfrogs, or a 

50,000,000-year-old fly embedded in amber. 

At no other place on earth could you fill 

the shopping list which Ward's, almost 

daily, is accustomed to take in its stride. 
This unique institution, now celebrating 
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g from an Embalmed Tomcat to a Dinosaur Track 


its 80th year, has supplied exhibits to virtu- 
ally every museum in America. In fact, it 
has helped start most of them. And such 
celebrated natural scientists as Frederic A. 
Lucas, first director of the American Mu- 
seum of Natural History, in New York City; 
Carl Akeley, famous African explorer; Wil- 
liam Morton Wheeler, Harvard entomologist; 
W. T. Hornaday, first head of the Bronx 
Zoo; and E. E. Howell, former chief of the 
U. 8. Geological Survey, have served their 
apprenticeship at Ward's. 

Among the more than 100,000 items car- 
ried in stock, you encounter fossil worm 
burrows, extinct passenger pigeons, me- 
teorites containing gold, prehistoric fish that 
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resembles beetles, shark teeth, uncut dia- 
monds, fluorescent snail shells, even the cir- 
culation system of a pig—without the pig. 
Including a sub-basement, known as The 
Black Hole of Calcutta, and a mineral stor- 
age shed, called The Rock Pile, the Roches- 
ter supply house has more than 50,000 
square feet of floor space. A recently in- 
stalled loudspeaker system saves steps for 
the workers. 


Rar 
other correspondents all over the world. Her 


"Explano-Mounts" for studying insect life 
actual specimens of the subject in various lif 


explorers, and 
the head of the 
entomology department is preparing some specimens for sale 


mbine text with 


Henry A. Ward, who founded the estab- 
lishment shortly after the start of the Civil 
War, was an upstate New York farm boy 
who became interested in museums while 
working his way through Williams College. 
When Louis Agassiz, the celebrated Har- 
vard naturalist, lectured in a town 28 
miles from the college, young Ward, unable 
to spare the carfare, walked all the way. 
He arrived when the lecture was half over 
but afterwards met Agassiz and 
later became his assistant at 
Harvard. Continuing his educa- 
tion in Paris, Ward supported 
himself by buying and selling 
fossils. At the age of 27, he 
returned to America, bringing 
with him the finest natural-his- 
tory collection in the country. 
After teaching for a year at the 
University of Rochester, he 
started his museum supply 
house in 1862. 

In the years that followed, he 
traveled around the world 15 
times, collecting material. Once 
he bought a whale in Australia 
and shipped it to Rochester, 
later selling the skeleton to 
the Smithsonian Institution, in 
Washington, D. C. When John 
James Audubon died, Ward 
bought his collection of mount- 
ed birds and when Jumbo, P. T. 
Barnum's famous elephant, was 
killed, the carcass was shipped 
to Rochester for mounting. The 
next year, Ward offered Jum 
bo's heart—weighing 46 pounds 
—for sale for $40. 

‘The biggest single sale ever 
made came to a little over 
$100,000. At the time of the 
World's Columbian Exposition, 
in Chicago in 1893, Ward was 
asked to assemble a vast amount 
of natural-history material un- 
der the arrangement that it 
would be purchased by the City 
of Chicago when the fair closed. 
At the end of the exposition, the 
city was unable to carry out its 
bargain. Ward was facing bank- 
ruptcy when the Chicago de- 
partment-store owner, Marshall 
Field, bought the material and 
started the now-famous Field 
‘Museum. 

More than 3,000 correspond- 
ents all over the world send in 
material to the Rochester sup- 
ply house. Missionaries, mining 
engineers, explorers keep on the 
lookout for rare items. Hardly 
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Bots’ skeletons 
ore for sole ot 
Ward's, as also 
ate, gold-beating 
sil worm burrow, 
and o plost 
model of the 
culatory syste 
of o pig. At # 
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is 
busy assembling 
bullfrog skeletons 


a week passes without some returning 
traveler arriving at Ward's with a collec- 
tion of oddities. It may be a prospector 
from Mexico in a dilapidated car loaded 
with mineral specimens or a man from 
Australia peddling opals or a missionary 
with skins of the giant pangolin. 

‘Not all purchases are made by collectors 
and museums. Each year, the sales total 
is swelled by a considerable sprinkling of 
oddity requests. 

In Florida a woman ordered 20 of the 
largest sea shells known, 600-pound mon- 
sters from the South Seas. She wanted to 
use them as part of an elaborate outdoor 
fountain. In Ohio, an advertising concern 
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purchased several hundred clothes moths to 
put in the transparent heads of pencils as an 
advertising stunt for an exterminating com- 
pany. Prehistoric fish, 60,000,000 years old, 
have been purchased for the wail decora- 
tions of sporting lodges, and dinosaur tracks 
in stone have been used in fireplaces and 
garden walks. An amateur photographer in 
Minnesota buys grasshoppers and other in- 
sects for use in table-top photography. 

A Cuban who had failed several times in 
business once ordered the head of a white 
weasel which he believed would bring him 
success in all his ventures. Since then, 
Ward's always has one of them in stock. 

In spite of the fact that it is four score 
years old and the only institution of its kind 
in existence, Ward's is far from leaning back 
on its oars. Innovations are constantly tried 
out. The latest is the use of synthetic resin 
for injecting into the veins of killed animals 
to preserve the circulation systems for 
classroom study and museum display. After 
the death of the founder in 1906, the unique 
institution was operated by the heirs. Re- 
cently it was donated to the University of 
Rochester and is now administered by Uni- 
versity authorities as a memorial to Henry 
A. Ward. 
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GENERAL ARNOLD IS CHIEF ¥. THE Agmy, Air FORCES AND 
d DEPUTY CHIEF OF STAFF FOR AIR 


fw 191] HE LEARNED TO FLY AT THE WRIGHT 
BROTHERS FLYING SCHOOL AT DAYTON, OHIO. 
WEST POINT IN aa ‘AND COMMISSIONED AT THAT TIME THE ARMY'S AIR FORCE CONSISTED 
A SECOND LIEUTENANT IN THE INFANTRY = OF ONE PLANE AND A HANDFUL OF MEN. 


2 —_— 
Durine His FiRsT YEAR HE MADE 140 FLIGHTS, ABOUT THE SAME TIME HE ESTABLISHED 
TOTALING 29 HOURS, QUITE A RECORD FOR "| |! WHAT WAS THEN A WORLD'S ALTITUDE 
THOSE DAYS» HE ALSO FLEW THE FIRST / | RECORD BY FLYING A BURGESS-WRIGHT 
AIR MAIL IN THAT YEAR PLANE TO A HEIGHT OF 6,540 FEET 


In 1912 HE WON THE MACKAY TROPHY 
A_ RECONNAISSANCE FLIGHT 


TWO. 
OUT OF 12 FILOTS COMPETING FOR THE 
TROPHY WERE ABLE TO TAKE OFF. HE 
FLEW OVER THE CAPITOL DOME ON A 
BLUSTERING FALL DAY IN BELOW= 
FREEZING TEMPERATURE 
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THE CAREER OF 


MAJ. GEN. H. H. ARNOLD 


He USED A RADIO IN A PLANE AT 
Fort RILEY, KAN, TO DIRECT ARTILLERY 
FIRE FROM’ THE AIR, THUS BECOMING 
THE FIRST AVIATOR ‘TO USE THIS FORM OF 


HE WAS ALSO ONE OF THE FIRST 
PILOTS TO EXPERIMENT WITH MACHINE 
GUNS MOUNTED IN PLANES. 


COMMUNICATION FROM AIR TO GROUND 


WHEN THE U.S. ENTERED THE WAR IN 


1917, HE WAS 
OF THE 7TH AERO 


PLACED IN COMMAND. 
SQUADRON, WHICH HE 


HAD ORGANIZED, AT THE PANAMA CANAL Bf 


MARTIN BOMBERS ON A FLIGHT FROM 
WASHINGTON, D.C., TO FAIRBANKS, ALASKA, 
AND BACK. FOR THIS HE WAS AWARDED 
THE MACKAY TROPHY A SECOND TIME 


In 1934 HE COMMANDED TEN ARMY | 


Promoted To THE RANK OF MAJOR GENERAL 


HIS PRESENT DUTIES THIS YEAR, 
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Portable Kit 


Kit being set up for emergency blood transfusion. 
Sealed in the cons in foreground is dried plasma 


LOOD TRANSFUSIONS can be given to 

accident victims or wounded soldiers al 
most anywhere with an emergency kit that 
can be set up for use in one minute. Weigh- 
ing only 12 pounds, the kit contains dried 
blood plasma, packed in rubber-stoppered 
bottles which are sealed in eight-by-three- 


Feed System Cuts Auto Costs 
by Vaporizing Fuel Oil 


DRIVING AN AUTOMOBILE 200 miles on 25 
cents worth of fuel oil would be a cinch, ac- 
cording to Joseph E. Blanding, of New Lon- 
don, Conn., if its engine were fitted with a 
fuel feed system he has invented. This de- 
vice, which converts —low-compression, 
spark-ignition engines into compression-ig- 
nition engines, causes the fuel oil to be com- 
pletely vaporized as it is sucked into the 
cylinders, Blanding states. This complete 
vaporization makes possible efficient com- 
bustion without the use of the injectors and 
high compression ratios found in conven- 
tional Diesel engines which operate on sim- 
ilar, or an even more refined, fuel. Bland- 
ing has designed a special engine for use 
with this device, but has used it on ordinary 
marine and automobile engines. 
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ives Blood Transfusions on the Battlefield 


In operation ot scene of an accident, Blood kit is 
ready ond transfusion is given where minutes count 


inch cans; a bottle of sterile water to mix 
with the plasma; rubber tubing and a needle 
for injecting the solution into the veins of 
the patient, and other necessary equip- 
ment. The kit holds enough water and 
plasma to make a solution equivalent to 
500 centimeters of blood. 
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MEDIUM NARROW 


over o full-foc 
the width ond 


Filed photographs are cross-classi 
medium, narrow, or full, as illustrated 
ot the left, to oid officers in translat- 
ing @ description into terms of the code 


Police Identification System “Fingerprints” Faces 


ACES are classified like fingerprints, to 
index hundreds of thousands of por- 
traits, in the criminal files of Los Angeles 
County, Calif. A ruled glass screen called a 
“physiogmograph,” applied to each photo- 
graph, enables experts to determine accu- 
rately such information as facial height and 
width, and the size and shape of nose and 
mouth. Characteristics also noted include 
position of the ears, height, weight, general 
build, and the color of hair, eyes, and com- 
plexion. Finally, all these items are ingen- 
fously combined in a number- 
and-letter code symbol, such as 
11/5 NUFCFLCHD, under 
which the picture is filed. i 
As a result, a victim or wit- 
ness of a crime—say, a holdup 
—need not thumb through hun- 
dreds or thousands of photo- 
graphs, which may serve only to 


Deputy H. C. McDonald of Los An- 

sures a photograph with the 
screen. Filed under the ingenious let- 
ter-and-number system, it can be lo- 
cated at once to aid identification 
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confuse his memory. He simply gives the 
best description he can of the crook. This 
is translated into the corresponding code 
symbol, and perhaps as few as a dozen 
photographs answering the description 
come from the files for possible identifica- 
tion—all the “impossible” ones being auto- 
matically eliminated. As little information 
as the approximate height and one facial 
characteristic of a criminal may lead to his 
capture, although every added detail helps 
narrow the search. 
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SECRET PROCESS PROMISES 


EXPLOSIVES 
FROM 
CORNCOBS 


ORE THAN  3,000,000,000 corncobs 

which annually go to waste may be 
converted into explosives for defense of the 
nation, as a result of recently discovered 
methods for treating cobs. Following suc- 
cessful experiments by Francis E. Wilkin- 
son, of Glendale, Calif, a plant has been 
erected at Missouri Valley, Iowa, to convert 
40 tons of cobs daily into cellulose explo- 
sives, synthetic rubber, and gums. 
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For six years Wilkinson has dreamed of 
founding a new industry on corncobs, Late 
in 1940, a group of Iowa business men visi- 
ted his back-yard laboratory to inquire 
whether he could find some way to convert 
wasted cobs into defense products. To their 
amazement, he replied he could complete the 
job in 60 days. “What they did not know,” 
he chuckles, “is that I had been hard at 
work on the problem since 1935.” 

To extract cellulose, Wilkinson grinds the 
cobs and boils them, the solids being cel- 
lulose. After filtering, he evaporates the 
liquor down to a thick sirup. This liquid 
contains gums, valuable for tires and pla: 
tics. With the addition of two secret pro- 
cesses, this laboratory method will be ap- 
plied in the Iowa plant on a large scale. 

Dr. Lionel K. Arnold reported recently in 
the Iowa State College bulletin that corn 
stalks yield 25 products, husks 15 and pith 
20. To cobs he ascribed 48 uses, from acetic 
acid and diabetic food to resin. Cobs cost 
virtually nothing, and Wilkinson believes 
his method will give the United States al- 
cohol, guncotton, motor fuel and gunpowder 
in vast quantities. 


Woste corn cobs from lowa are broken up and ground 
in Colifornia backyard laboratory os first step in 
siving Uncle Sam a new, cheap source of explosives 


nd ground cobs leave mai 
the first defense product to be 
The liquid is corefully poured off 


salvaged. 


Liquid is then evaporated to a thick sirup which 
contains gums, valuable for tires ond plostics. A 
plont has been put up in lowa to u 
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Un-Natural History 4.2 Mae 


NATURALISTS SAY THAT BULLFROGS 
USUALLY REPEAT THEIR DEEP BASS. 
SONG, "BETTER GO ROUND, BETTER 
GO ROUND; SEVEN TIMES BEFORE 
PAUSING f ONLY RARELY WILL ONE 
MAKE IT SIX OR EIGHT TIMES? 


N-CARRYING STAMEN TIPS OF THE 
MOUNTAIN LAUREL ARE HELD IN TEN 
LITTLE POCKETS INTHE SIDE OF THE 
BLOSSOM, THEIR STEMS BENT READY TO. 
SPRING LIKE BOWS? WHEN A BUMBLEBEE'S 
LEGS \TOUCH THE STEMS, THE STAMENS 

ly SPRINGIUP AND DUST Him WITH POLLEN / 


WALKING FERNS CAN TAKE STEPS TO MAKE 
PROGRESS/ LEAVES REACH OUT IN TAPERED. 
PROBES WHOSE SLENDER TIPS TAKE ROOT TO 
FORM NEW PLANTS? IN THE SECOND SEASON 
THE LEAF CHORD DIES, SEPARATING THE NEW 
PLANT FROM ITS PARENTS 


le ONE OF THE FIVE ARMS OF THE 
COMMON STARFISH 15 BROKEN OF; 
ANOTHER GROWS IN ITS PLACE? 
STRANGER STILL, IF YOU CUT THE 
STARFISH IN HALVES, A COMPLETE 
STARFISH WILL DEVELOP FROM. 
EACH HALF J 


Penwaps THE ONLY MAMMAL VENTRILOQUIST IS 
THE PICA, A ROCKY MOUNTAIN RODENT/ EACH 
TIME THE LITTLE ANIMAL SQUEAKS, ITS SHRILL 
VOICE SEEMS TO COME FROM A DIFFERENT PLACE, 
JO THE CONFUSION OF ITS ARCH ENEMY, 

THE HUNTING EAGLE! 3 


TANDEM, THE MALE GRASPING THE 
THORAX OF THE FEMALE AND 
FLYING IN FRONT OF HER ON HER 
EGG-LAYING EXPEDITIONS! HE 
EVEN GOES UNDER WATER WITH 
HER TO PLACE EGGS ON 
SUBMERGED PLANTS? 
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bas 


Pneumatic drills make 
holes for blasting at 
mines of the Century 
Cement Manufactu 
ing Co. Rosendale, 
NY. Though cement 
has been mined her 
for 110 years, methods 
have changed little 


Placing the dyno: 
chorge for a blast. 
After the explosion, 
the rock is broken up 
ith a sledge hammer 
into pieces that ore 
small enough for one 
man to lift and load 
into trucks or cars 
to go to the kilns 
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NATURAL CEMENT 
COMES BACK 


A110-Year-Old Industry Booms Again 
As Engineers Discover a Recipe for 
Making Concrete Roads Last Longer 


By WALTER HOLBROOK 


their cake and eat it, too, and as a result the 

natural-cement industry, dead for 40 years, is 
staging a sensational comeback. By mixing natural 
cement with the synthetic product which once drove 
it off the market, engineers have discovered a high- 
way material that blends the durability of the one 
with the quick-hardening quality of the other. 

‘The foundations of the National Capitol, Brooklyn 
Bridge, and the Statue of Liberty were all built with 
a cement mined at Rosendale, N. ¥., and today they 
look as if they had been put up only last year. The 
automobile age, however, was impatient of the month 
it takes the natural product to harden, and turned to 
synthetic or “Portland” cements which did the job in 
a week. After a few years the synthetics began to 
show signs of wear and by 1930 there was consider- 
able agitation for making them more durable. Some 
states stopped building concrete roads altogether. 

Then along came an engineer named Bertrand H. 
Wait. He had been impressed with the toughness of 
old Rosendale cement houses and culverts he had 
seen near the mine in 1910, when he was helping 
build New York City’s Catskill Aqueduct, and it oc- 


| (‘ie engineers have found a way to have 


curred to him that the old Rosendale 
and synthetic cement might be blend- 
ed in such a way that it would be both 
lasting and quick-hardening. He start- 
ed experimenting in 1933, and soon 
evolved blends 12 times as resistant to 
freezing and thawing in salt solutions 
as ordinary, synthetic cements, yet so 
strong the forms could be taken down 
at the same time they would be if the 
ordinary cement were used straight. 
He persuaded New York State's Com- 
missioner of Highways to try a blend 
of one sack of Rosendale with six 
sacks of ordinary cement. 

The first blended road was put down 
in the summer of 1934 at New Paltz, 
N. Y., only ten miles south of the 110- 
year-old mine, The next year the 
State began using the blend on steep 
grades and curves, and in 1937 made 
it standard for all its highway con- 
struction, Vermont, New Hampshire, 
‘Massachusetts, and Maine soon did 
likewise. Rosendale, a town of 1,000 
population, boomed, and owners began 
pumping water out of natural-cement 
mines from one end of the country to 
the other. 

A blend of two sacks of Rosendale 
to five of ordinary cement was used in 
the construction last May of the largest 
cofferdam seal ever poured in the East. 
‘This stopper at the bottom of a bridge 
piling was in the Gowanus Canal, at 
Hamilton Avenue, in Brooklyn. The 
New York State Department of Archi- 
tecture uses blends now for all its 
foundations and cellar floors, but four 
fifths of the 1,000,000 sacks produced 
at Rosendale last year went into high- 
ways. Recent tests have indicated that 


Rosendale blend was used in sealing 
cofferdoms and concreting one pier 


of water main below was 
it Plymouth, 
Moss. The outer shell is of wrought 
iron, the lining of Rosendale cement 


of highway concrete 
offer three years of 


service. The slab at 
top is made of Port- 
land blended withthe 


lower slab is made of 
the Portland alone 


A gasoline locomo- 
tive drags a string of 
cars loaded with rock 
out of one of the 
Rosendale mi 
Two of the openings 
ore big enough for 
e car to be driven 
to them; some rock 
removed in trucks 


119 


blends are superior to straight 
synthetics for air-raid shelters. 
They do not shatter so easily, and 
when big enough charges of T.N.T. 
are used to break them up, they 
split into bigger pieces which do 
not fly as far, thus reducing the 
danger to people in the vicinity. 

An outcropping of the Rosen- 
dale deposit was discovered in 
1825 on the farm of Jacob Snyder, 
an old Dutch settler, during the 
building of the Delaware & Hud- 
son Canal, which ran right past 
Snyder's front door, Snyder 
started commercial development 
five years later, though for the 
first 30 years the cement was used 
largely for mortar. Its lasting 
quality under water, however, 
plus the invention of the concrete 
mixer in 1860 led to its increased 
use in concrete, and in 1899, the 
peak year for natural cement, 17 
companies took more than 4,000,- 
000 barrels out of the Rosendale 
mines. 

‘As the business flowed away to 
the synthetics, 15 of the com- 
panies combined to try to produce 
a quick-hardening natural cement 
to meet competition. They failed 
and soon the only mine operating 
was the oldest, the one developed 
by Jacob Snyder. Through the 
lean years Snyder's grandson and 
great-grandson continued to mine 
the rock for mortar, still a profi- 
table segment of the business. 
‘The great-grandson, A. J. Snyder, 
bought up a couple of the aban- 
doned mines, and today is general 
manager of the Century Cement 
Manufacturing Co,, the only firm 
operating at Rosendale. 

For several years Century has 
doubled its production each year, 
and in 1941 Snyder expects to 
take nearly 500,000 barrels from 
the three mines he is working. 
There is little fear of the vein 
being worked out for another 100 
years, for it is known to be at 
least eight miles long, five miles 
wide, and 22 feet thick. 

Snyder mines the rock much as 
his great-grandfather did, except 
that air instead of steam drills are 
used to bore holes for the dyna- 
mite. The shaft kilns used in 
burning the rock have been in 
service for 50 to 100 years, though 
they must be relined annually 
with firebrick, 
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Burning is @ continuous 
rock is drawn off throug! 
‘and more of the raw mal 


Crushed by hammer mills b 
in basket trolleys to the 


‘cess. Twice a day, a sixth of 
fre door in the bottom of the i 
fed in at the top 


I and coal 


the ki 
ill wher 


carried 
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A siliceous skeleton 
of @ radiolarian, one 
cof the minute organ- 
isms found in tropical 
seas, modeled in glass 
by Herman O. Mueller 
for the American Mu- 
seum of Natural His- 
tory in New York City 


Mueller at work on one 
of his scientifically 
accurate and ot the 
same time beoutiful 
creations. He uses a 
soft lime soda gloss, 
shaping the tubes or 
rods with the aid of 
a Bunsen blowtorch 
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GLASS 
SCULPTOR 


MODELS 
MICROSCOPIC LIFE 


OLDING glass into vast- 

ly enlarged copies of 
microscopic organisms has 
kept Herman Mueller busy for 
35 years. Working with a 
Bunsen blowtorch and ordi- 
nary soft lime soda glass, he 
has made more than 1,000 
scientifically accurate repro- 
ductions of infinitesimal living 
organisms. 

His work is used by the 
American Museum of Natural 
History in New York City to 
depict the wonders of living 
things that are invisible or 
almost invisible to the naked 
eye—the plant and animal 
jungles that exist in drops of 
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water. Some of his creations require 
months of painstaking work for completion, 
and each must be approved by scientists 
before it is placed on exhibition. 

‘Mueller, whose family had been glass 
blowers for 150 years in Thuringia, Ger- 
many, before he came to the United States 
in 1893, makes practically all of his re- 
productions from glass tubes an inch in 
diameter, or quarter-inch-thick glass rods. 
He works from water-color paintings 
turned out by a staff of four Museum art- 
ists, from microscope slides, and occasional- 
ly he visits a laboratory on his own to get 
some first-hand information on his subjects. 
The finished products are colored with oil 


Heating a tube over his burner flame, the scien! 
sculptor blows a round bubble from the molten glass. 
By inflating and drawing out the fragile material, 
he shapes it in imitation of nature's tiny creatures 


Formin, eventually become 


the uml 


«@ large globe which wi 
ella of a jellyfish, he uses a pad of asbestos 
to prevent heat from escaping at the open end 


paints that are blown on with air brushes. 
‘Mueller’s greatest work was the repro- 
duction of the creatures in a quarter of an 
inch of pond bottom magnified 1,000,000 
times. That took him five years. Mounted 
in a six-foot showcase now, the exhibit con- 
tains 73 types of crustaceans, rotife: 
water mites, insects, hydroids, protozoans, 
flowering plants, alge, desmids, and dia- 
toms, arranged in a natural setting. 
Perhaps the hardest assignment he ever 
had was to make a model of a sand flea, a 
shrimplike crustacean about a quarter of 
an inch long. Each of the half dozen seg- 
ments of the flea’s body had to be blown 
as a separate piece. Then each section of 
the legs had to be made separately. 
‘There were five pairs of walking legs, 
seven pairs of swimming legs, and 
three pairs of maxillipeds, which are a 
cross between legs and mouth parts. 
For all the exasperating labor the 
flea required, it did not have nearly as 
many parts as Mueller’s 11-inch-wide 
reproduction of a globigerina, a proto- 
zoan of the class Sarcodina, which has 
hundreds of delicate spines four inches 
long radiating from it on all sides. This, 
incidentally, is the minute organism 
whose shell comprises most of the 
chalk cliffs of Dover. Although it is 
microscopic, its shells make up 70 per- 
cent of the ocean bottom for several 
hundred feet deep in many places, 
Apart from the remarkable faithful- 
ness with which the models reproduce 
nature, many of them are objects of 
rare beauty in themselves, displaying a 
gorgeous variety of forms and designs. 
One of the handsomest is a model of 
one of the radiolarians, a protozoan 
called Dorcodospyris dinoceras, which 
lives at a depth of 2,900 fathoms in the 
Indian Ocean. It resembles a two-di- 
mensional front view of a royal crown. 
‘Two arms curve downward like the 
sides of a crown, and a globular object 
like a gem is set at the top center. 
Mueller says that as far as he can 
tell, the use of glass for scientific 
models of living things in this country 
goes back about 50 years, to the time 
when Harvard University commis- 
sioned the Blaschkes, a father and son 
living near Dresden, Germany, to make 
models of flowers. ‘The Blaschkes did 
all their work in Germany, however. 
Lately, the Field Museum in Chicago 
and the Carnegie Museum in Pitts- 
burgh have commissioned American 
glass blowers to make models of micro- 
scopic life, but Mueller, at 62 years of 
age, seems to remain the undisputed 
dean of his remarkable specialty. 
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Edsel Ford Tells About 


Trade Schools for Defense 
NEXT PAGE 


Ford's Expanded Training Activities Help Break 
the Manpower Bottleneck in Emergency Industries 


By SCHUYLER VAN DUYNE 


HETHER for war or peace, ma- 

chines don't run by themselves. 

They need trained operators, and 
trained operators don't just happen. So 
reasoned Henry Ford 26 years ago when he 
established the first of the famous Ford In- 
dustrial Schools. Today, with six Ford 
schools training more than 10,000 men in 
basic industrial skills, Henry Ford, educa- 
tor, is an essential coun- 
terpart of Henry Ford, in- 
dustrialist. 

Edsel Ford, president of 
the Ford Motor Company, 
summed it up to the writer 
this way: “The Ford Mo- 
tor Company, and many 
others in the industry, are 
doing a bang-up job with 
one of the most perplexing 
of the defense assign- 
ments. We hope we won't 
be caught with the ma- 
chinery, plants, and ma- 
terials, and not enough 
men to operate them. 

“and that goes for de- 
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Edsel Ford, ot left, tells the writer 
how the Ford Industrial Schools are 
helping train machinists for defense 


fense, war, or peace. We want it to be for 
peace.” 

We sat at the desk of Frederick E. Searle, 
superintendent of the schools, after an in- 
spection tour. ‘The roar of student-operated 
machines still reached our ears from the 
three-acre student shop within the River 
Rouge plant at Dearborn, Mich. It was the 
same building, incidentally, where in 1918 
the Ford Company built Eagle Boat subma- 
rine chasers for the U. 8. Navy. Today it 
shelters the Ford Trade 
School where 1,800 boys 
from 12 to 19 years old 
are taught what it takes 
to become skilled crafts- 
men. 

It is only one of six Ford 
schools, and another is be- 
ing planned. Twenty-six 
years ago, Henry Ford 
founded the first of them, 
the Ford Apprentice 
School, when he assigned 
as full-time instructor an 
employee who was vol- 
untarily tutoring six new 
shop men in machine-tool 
operations. 
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“My father had long been keenly inter- 
ested in education, and that was the real be- 
ginning of the practical application of his 
teaching ideas,” Edsel Ford told me. 

Where these ideas have led is one of the 
most astonishing chapters of the almost in- 
credible Ford history. For one thing, Henry 
Ford's nonprofit schools have provided bet- 
ter-trained workmen. That's important. 
For another, they operate at next to no cost, 
despite their current expenses of $15,000,000 
a year. That's important, too. But of most 
importance to Henry Ford, educator, they 
have helped thousands of boys and men to 
support themselves while continuing their 
studies. 

“That they are now helping the country 
man some of the defense factories with com- 
petent workers is of paramount importance 
today,” Edsel Ford said. 

Back of it all is a story of educational 


shop equipment. 
The boys in the 
Trade School have 
the job of servicing 
thousands of tools 
in the Ford plants 


Clossroomteachin 

supplements actual 
shop work. A Trade 
School boy spends 
fone week af class 
for each two weeks 
the shop during 
is four years of 
training. He learns 
order, time value 
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pioneering born largely of the imagination 
of the senior Ford. Less than a year after 
the founding of his Apprentice School, in 
1915, he organized the Henry Ford Trade 
School to fit youngsters with something 
more tangible than Latin and Greek for get- 
ting industrial jobs. That his efforts bene- 
fited the company came as a by-product 
rather than as an end. 

“My father has always had such youths in 
mind, who were headed for his own or sim- 
ilar industrial plants,” the Ford President 
said. 

‘That other school men liked his ideas is 
testified to by the fact that many Ford stu- 
dents are enrolled on the local school-board 
recommendations. Others are recommended 
by ministers, civic leaders, and the juvenile 
courts. That the schoolboys themselves ap- 
prove is shown by the fact that the school 
can accept less than one percent of the ap- 
plicants, and that more than 75 percent 
finish the four to six-year course. 

Henry Ford Trade School boys are 
admitted between the ages of 12 and 
15. They complete their training at 18 
or 19, and then are offered jobs with 
the Company. Each boy gets three 
weeks’ vacation in the summer and one 
at Christmas. His time is alternated 
with a week at class work and two 
weeks in the shop. He is paid a cash 
scholarship of 20 cents an hour to start 
with, and the rate is adjusted seven 
times a year according to his progres: 
If he applies himself, he may get as 
much as 45 cents an hour before com- 
pleting his class work. When all his 
time is spent in shop training, it may 
reach 90 cents. In addition to his pay, 


the school also gives him $2 a month to 
maintain a regular bank savings account, 
and it checks his bankbook monthly while 
he is there. He also gets a daily hot lunch, 
free. The three items—scholarships, thrift 
funds, and luncheons—totaled more than 
$1,500,000 in 1940. 

During his four years of class work, the 
boy studies mathematics, shop theory, and 
drawing, in addition to English, civics, eco- 
nomics, auto mechanics, physics, chemistry, 
qualitative and quantitative analysis, and 
metallography. Safety, orderliness, accu- 
racy, and time values are drilled into him, 
and he learns the dignity of necessary work 
by taking his turn at sweeping floors and 
cleaning windows. 
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Thrift gardens give the youngsters @ taste of outdoor work 
When they get to be machinists, they will know how to plant 
their own gardens and raise fresh vegetables for themselves 


It isn't all work and no ploy, 


either. Singing ond other 
group activities break the monotony of shop and classroom. 
Civies, economics, and English supplement technical studies 


But it is mainly the shop work that the 
Ford Company itself provides for the boys 
that sets the school apart from the ordinary 
vocational school. For it is 100-percent 
practical work for both boys and the Com- 
pany. Actually, the making and mainte- 
nance of tools is the Trade School's part of 
the work schedule of producing Ford cars, 
and, by a system of credits, or “sales” of 
work done for the Company, the financial 
return to the school almost equals its oper- 
ating expenses, thus making it practically 
self-supporting. 

Thus, beginners are assigned to salvaging 
broken or badly worn small tools from the 
Ford assembly lines, whenever they are re- 
turnable to productive use. The youngsters, 
as they repair them, familiarize 
themselves with handling them, 
learn their uses, and come to un- 
derstand their design. Thousands 
of screw drivers, wrenches, oil 
cans, shears, hack-saw frames, 
hammers, and the like pass through 
their hands, while from 400 to 700 
factory safety goggles are put back 
in good repair by the boys each 
day. 

Later, the boys learn to make 
tools such as cutters, reamers, and 
drills, and to repair precision tools. 
In a month, they may overhaul 350 
pairs of micrometers and 4,000 dial 
indicators. In addition, the Trade 
School pupils completely built and 
constantly maintain the 130 miles 
of chain conveyors that wind 
through the Rouge plant, 

Every student spends some time 
in each of the training shop's 25 
departments. At his service are 
more than $2,000,000 worth of pow- 
er machinery, rented to the school 
by the Company for $10,000 a 
month. 

Edsel Ford commented: “You 
can readily see why boys who com- 
plete the courses are well equipped 
to enter the Ford Motor Company 
or other manufacturing plants.” 

So we could! 

‘The Ford Apprentice School, old- 
est of them all, is also close to the 
hearts of the Fords, father and son, 
It has about 6,000 students today. 
All Ford apprentices must attend 
its classes and shop courses, while 
any Ford employee may attend the 
latter. The men go to classes two 
periods a week for three years, be- 
fore or after their regular hours, 
and, as in the Trade School, their 
class and shop problems are prac- 
tical, becoming actual production- 
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line problems almost at once. Un- 
der the guidance of shop instruc- 
tors, the men are put through 
training in the use and mainte- 
nance of shapers, lathes, millers, 
grinders, and benches. They begin 
at 75 cents an hour and are imme- 
diately eligible for advances based 
on their progress. 

It was six years ago, at a time 
when unemployment throughout the 
country was a fearsome thing, that 
Henry Ford inaugurated still an- 
other school at Rouge—the Ford 
‘Training School. This was open 
to high-school graduates between 
18 and 20. ‘The avowed aims were 
to teach them a trade while retain- 
ing their interest in education, as 
well as “to get them off the 
streets.” The course, lasting three 
months, covers tool and die work, 
electrical repair, heat treatment, 
welding, or motor repair, and stu- 
dents begin at 55 cents an hour. 
‘The school handles 1,200 students 
a year. In May of this year, en- 
roilment was upped to 620, with 
60 instructors, and the records 
show that 4,094 have completed 
the training and been placed in the 
Ford plant. The graduates repre- 
sent 283 high schools. An illumi- 
nating commentary is furnished by 
the fact that of 1,791 boys grad- 
uated from high schools in and 
around Detroit in January, 1940, 
1,200 applied for admission at the 
Ford Training School. 

It was months ago that the 
Fords recognized in the coming de- 
fense emergency the need for ex- 
panding their schools to meet the 
employment problems sure to arise 
with completion of their defense 
plants. ‘The agreement of automo- 
bile manufacturers to cut car pro- 
duction 21 percent—perhaps much more— 
in 1942, and to continue the new models for 
two years, would only partly meet the prob- 
lem. For, while it would release skilled 
workmen from civilian manufacture, even 
these workers would be at best partly 
trained for such tasks as building airplanes 
and airplane engines. 

It was then that the wisdom and experi- 
ence gained in the three Ford schools were 
thrown into the task of creating three new 
schools, Actually, the first new school was 
formed to satisfy a more immediate defense 
problem; that of aiding in the instruction 
of U. 8. Navy recruits in the maintenance 
of battleships and other seagoing craft un- 
der construction and nearing completion. 
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Repairing sofety goggles for Ford workmen is one of the 
many chores performed by Trade School boys. From 400 to 
700 poirs of the protectors pass through their hands ina day 


In the Ford Novy Service School, Uncle Sam's new sailors 
from the Great Lokes Naval Trai 
mon and maintain the machinery used on modern battleships 


19 Station ore taught to 


It is now in operation as the Ford Navy 
Service School, teaching upwards of 1,500 
of Uncle Sam's new sailors from the Great 
Lakes Naval Training Station each three 
months how to man the machinery of in- 


tricate modern battleships. Plumbing, elec- 
tricity, steam and Diesel engines, operation 
of machine tools and of repair-shop instru- 
ments, practical physics, mathematics, 
chemistry, and design, are some of their 
subjects, hammered into the men in the 
main Ford tool shop by Ford and Navy in- 
structors. 

To house the students, Henry Ford built 
and turned over to the Navy for $1a year a 
group of barracks for 1,500 men. "They 
stand on the bank of the River Rouge, within 
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the Ford plant, and landing piers on the riv- 
er bank permit Great Lakes Naval craft to 
dock virtually at their front doors. 

Of comparable importance are the two 
other new schools, one already operating, 
established to train men for Ford's two new 
defense plants. One of these plants, at 
Dearborn, has begun filling an initial order 
for 4,236 2,000-horsepower Pratt and Whit- 
ney airplane engines. The other, at Willow 
Run, 20 miles away near Ypsilanti, is soon 
to go into production on assemblies and 
complete Consolidated B-240 four-engine 
heavy bombers. 

Each of the new plants was built with 
schoolrooms. Early in June, classes opened 
in the Ford Aircraft School at the engine 
plant, where three floors are devoted to ten 
lecture rooms, four laboratories, and four 
drafting rooms, designed to handle 3,000 stu- 
dents, “And soon to be opened is the Willow 
Run Aircraft School, with still more capa- 

. cious class rooms adequate to its needs. 

All of the operating Ford schools are now 
geared for all-out emergency training of 
their pupils, According to Edsel Ford, they 
are treating defense needs as of first im- 
portance, ordinary civilian manufacturing 
needs being placed in the background when- 
ever it is deemed necessary. 

‘The Ford president is the last to imply 


that his organization is the only car builder 
training men for the special tasks of defense 
industry. For other car makers and indus- 
trialists with defense orders are undertak- 
ing similar solutions to their skilled-labor 
problems. 

“We,” he declared, “thanks to my father’s 
far-sightedness in establishing industrial 
schools long ago, feel particularly well 
equipped for the training tasks in hand.” 

You will find schools directly patterned 
after those at Dearborn as far away as In- 
dia, I learned, and in many other foreign 
countries. One at Jam-Shed-Pur, for ex- 
ample, 50 miles from Calcutta, was estab- 
lished by a Ford graduate 13 years ago. It 
trains men for the gigantic Tata Steel and 
Iron Company there, which employs 50,000 
workers. 

During June, the Government sent nine 
men to the Ford school superintendent to 
learn the school’s methods to aid in prepar- 
ing teachers for the U. S. industrial teach- 
ing program. 

And when Detroit some months ago in- 
augurated its vocational-school, emergency- 
teacher-training program, it took over 35 
Ford instructors for the task. Now, Detroit 
schools are open 24 hours a day seven days 
a week training workers with a staff of 300 
instructors, largely Ford-trained. 


Garageman’s “Scooter” Spins Car Wheel to Test Balance 


wheel for balance with the handy new service de- 
in electric motor turns the wheel at speeds oz high os the 
iles an hour. Pedals control the motor ond brake 


MOUNTED astride what 
looks like a power scooter, 
the garage mechanic at 
left is testing the balance 
of a car wheel. When its 
built-in electric motor has 
been plugged into the 
nearest outlet, a spinner 
revolves the jacked-up 
wheel, simulating speeds 
up to 125 miles an hour. 
Controlling the motor with 
a foot lever, the operator 
thus can check the per- 
formance of the wheel up- 
on its own spindle and 
bearings. A second pedal 
enables him to retard the 
speed of the wheel or bring 
it quickly to a full stop, 
by applying a brake. 
Easily moved, the com- 
pact tester measures less 
than four feet long, three 
feet wide, and two feet 
high. It ‘is attractively 
finished in enamel with 
cadmium-plated trim. 
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A Roller Coaster 
for Auto Bodies 
Speeds Assembly 


A Two-sTorY traveling 
bridge, equipped with 
tracks like a roller coast- 
er, is the latest second- 
saver added to the assem- 
bly line of a big Flint, 
Mich., automobile plant. 
Trailers, carrying nine 
bodies at a time, arrive 
from the body works. 
‘They are pulled up on a 
ramp and the bridge slides 
into position behind them. 
‘The bodies, mounted on 
dollies, roll by gravity 
from the trailers onto the 
two-level tracks of the 
bridge, which then slides 
back into its original po- 
sition. One after the other, 
the bodies roll down onto 
two levels of the assembly 
plant, swooping down the 
roller-coaster dip of the 
tracks, springing an auto- 
matic switch, and shunt- 
ing themselves into the re- 
ceiving room where the 
chassis are waiting. 


Course Is Marked with Flour for Safe-Driving Contest 


STRAIGHT lines of flour, laid 
down across a level field, pro- 
vided a simple test for driving 
skill during a recent competi- 
tion at Los Angeles, Calif. Each 
driver guided his machine down 
the level stretch, watching the 
lines of white dust and keeping 
his left wheels running along 
them. The marks left by the 
tires provided the judges with 
a check upon the accuracy with 
which the drivers kept their ma- 
chines rolling along a perfectly 
straight course. Through this 
and other tests, the high-school 
boy and girl who handied their 
cars with the greatest skill were 
chosen the winners, Similar 
competitions were held in other 
parts of the country, where oth- 
er sectional winners were se- 
lected for the finals in a nation- 
wide safe-driving contest held 
at Dearborn, Mich. 
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EIGHT TIMESAVERS 


1 ANNOYING car staric is grounded by run- 
ning a bare wire from the garage ceiling 
through an eyebolt in the floor to a pipe 
driven four feet into the ground and making 
contact with the car bumper. Connect a 
length of inner-tube rubber and a small 
plate of shect steel or tin high in the wire 
for stretch and visibility.—E.G.M. 


‘A CAR-WASHING AID, especially for cars 

built without running boards, is provided 
by stringing ropes across the garage ceiling. 
Standing on a box, you can hold on to a rope 
with one free hand while cleaning the top. 
—W.c.w. 


INNER-TUBE 
RUBBER BANG 


EYEBOLT Se 
IW FLOOR 
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B MANY UsEs ARE FOUND for a shelf that 
slides in or out beneath the dashboard. 
Made of three-ply wood sawed to fit the 
space available, it runs in channels of sheet 
metal which are bolted to the bottom of 
the dashboard. Drawn out, it is handy for 
lunching, writing, or other purposes. A. 
small handle should be attached near the 
front of the underside.—J.S. 


YOUR TIRE JACK can be slid under the axle 

more easily by putting it on a block of 
wood. Drill a hole at an angle to fit the jack 
handle, and use it to push the block under 
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SPRING-BRASS 


WIDTH OF BULGE 
AT CORRECT 
‘AIR: PRESSURE 


‘A FIRE EXTINGUISHER for your car can be 

made simply out of an oid 75 or 100-watt 
electric light bulb. Saw off the inside of the 
base and remove the porcelain. Then break 
the end of the glass bul in the base and 
shake out the inside parts. Fill with carbon 
tetrachloride, leaving space for expansion, 
seal with a cork, and mount under the dash- 
board. To use, throw the bulb hard at the 
center of the flames.—W.A.E. 


& 12 TEST TIRE PRessURE QUICKLY, a simple U- 

shape gauge cut from plywood to the ex- 
act width of your tires when pumped up to 
recommended pressure will be found useful. 
Mount the unit on three blocks of wood 
about three inches in height —S.R. 
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OWNERS 


ANTENNA MADE OF 
COAT-HANGER WIRE. 
MOUNTED ON A. 
VACUUM CUP 


LEAD-IN WIRE 


Drawings by 


STEWART ROUSE 


7 PORTABLE RADIOS with built-in loop anten- 
nas will perform better in metal-roofed 
cars if used with an antenna which may be 
shaped as shown from coat-hanger wire and 
mounted on a vacuum cup outside a rear 
window. The insulated lead-in wire should 
be clipped to the antenna contact that dead- 
ens reception when touched with a bare 
finger—R.E.C. 


YOUNGSTERS CANNOT OPEN rear car doors 

with this lock. Drill a hole through the 
separating door post and into the edge of 
the rear door. Insert a heavy nail through 
the post into the door, which is then, in ef- 
fect, nailed shut, and cannot be opened until 
the nail is removed. —N.F.W. 
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Know Your Car's Ignition System 


YOU CAN DO YOUR OWN TESTING WITH SIMPLE INSTRUMENTS 


EARLY all ignition testing on your 
car can be done with instruments 
which you can assemble yourself in a 
few hours at a cost of only three or four 
dollars. However, you must first under- 
stand the construction and operation of the 
various parts of an ignition system—the 
coil, condenser, distributor, and spark plugs. 

‘The ignition coil is a sort of transformer, 
which transforms the low voltage of the 
car battery to a voltage high enough to 
jump the gap at the spark plugs, It has a 
straight open core consisting of a bundle of 
iron wires. Around this is the primary 
winding, a few turns of relatively heavy 
wire, the two ends of which are brought 
out to the two low-tension terminals, usu- 
ally of the screw type. Around the primary 
is the secondary winding, thousands of 
turns of very fine wire. One end of the 
secondary winding is brought out to the 
high-tension terminal, usually a socket. 
‘The other end is connected to the primary 
winding, which has the same effect as 
grounding it. 

The condenser, usually mounted in or 
near the distributor, consists of two ribbons 
of tinfoil, separated by waxed paper, the 
whole rolled up into a compact bundle and 
inserted in a small metal can. One piece of 
tinfoil connects to the flexible wire which 
comes out of one end of the condenser; the 
other is grounded to the can. 


This simplified diagram shows the essential parts of an automobil 


“+ GENERATOR AND BATTERY __LIGHTS, HORN, ETC.-> 


IGNITION COIL 
SECONDARY 


Electrically, the distributor consists of 
two entirely separate parts in one case. 
There is the distributor proper, which dis- 
tributes the high-tension impulses from the 
secondary of the coil among the various 
spark plugs. Below this are the points, 
which control the current in the primary 
circuit. 

The engine turns the distributor cam, 
which alternately opens and closes the dis- 
tributor points. Every time the points 
close, a current starts to build up in the 
primary circuit. When the points open, cur- 
rent continues to flow for a very short 
time, but instead of flowing between the 
points, it flows through the condenser. When 
the condenser becomes charged, it stops the 
flow of current and then discharges, re- 
versing the current flow. This sudden re- 
versal of current in the primary winding 
induces a very high voltage in the secondary 
winding. This voltage is directed by the 
distributor to the spark plug of whichever 
cylinder is ready to fire. 

In making a point-by-point check of an 
ailing ignition system, first see whether the 
proper current is flowing in the primary 
circuit. As long as the points are closed and 
the ignition switch is on, a current of four 
or five amperes should flow. This current 
can be checked by the ammeter on the in- 
strument panel, but a better way is to 
connect another ammeter into the circuit 


ignition system and what they do 


under the hood, where you can watch it 
while you work. When there is no cur- 
rent or very little current in the primary 
circuit, the most common reason is that 
the points are burned or pitted. You can 
check this by connecting a wire from the 
low-tension terminal on the side of the 
distributor to a “ground” on the engine. 
If the current increases, this indicates 
that the points have been offering re- 
sistance to the current. 

It is also important that the moment 
of opening of the points be correctly 
timed, since the spark at the plug oc- 
curs when the points open. The manu- 
facturer’s timing marks will help you. 

‘There is usually an adjustment for 
turning the distributor housing to regu- 
late the spark timing. For telling exactly 
when the points open, a 25-cent timing 
light is very helpful. This is clipped 
across the points (one clip to ground, the 
other to the low-tension terminal on the 
side of the distributor). The engine is 
then slowly turned over and the light 
Goes on every time the points open. 

If the primary current and timing are 
correct, the voltage developed by the 
secondary winding should be checked by 
inserting in the circuit an adjustable 
spark gap like the one shown. Discon- 
nect the high-tension cable which runs 
from the coil to the center of the dis- 
tributor, preferably the coil end, and 
connect the adjustable gap in the circuit. 
Set the points of the gap touching each 
other and, if possible, start the engine. 
‘Then slowly move the points apart until 
the engine stops. The distance between 
the points should then be 10 or 12 milli- 
meters. If less than 10 millimeters the 
coil or condenser is probably at fault. 

If the engine will not run, connect the 
adjustable spark gap directly from the 
high-tension terminal of the coil to a 
“ground” on the engine. Remove the 
distributor cap, turn the engine over 
until the points close, and then open and 
close them by hand. As the points open 
a spark should jump across the gap, if it 
is set at 10 millimeters or less. 

If an ignition system breaks down on 
the road and you can’t find the reason 
right away, it may be very convenient to 
have along a coil-condenser set like the 
one shown. To use it, make sure that 
the distributor points are in good condi- 
tion, then disconnect the condenser in the 
car, turn off the ignition switch to dis- 
connect the coil, connect the three clips 
of the ignition set as shown in the pic- 
ture, and move the high-tension lead 
from the coil in the car to the coil of the 
ignition set—DaLe KELLY. 
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AMMETER. A secondhand one from an old cor will 
be handy for many tests eround your car. The hooks 
‘ore for hanging it on @ radiator brace rod under 


the hood, and the test clips make it easy to con- 
nect to any circuit on which you may be working 


— -® 


VOLTMETER. A couple of dollars ought to buy 
you one of these. It is useful for checking ig- 
niffon’ points, generotors, lights, and many other 
parts. The ordinary range of 0 to 7 volts is good 
enough, but a range of 0 to 10 volts is better 


ADJUSTABLE SPARK GAP for checking voltage 
developed by the secondary winding, Moving the 
small block varies the gop from 0 to 15 milli. 
meters. The lead from the neon-tube spork-plug 
tester should be connected toward current source 


EMERGENCY IGNITION SET consists of a 
coil and condenser, taped together and equipped 
with flexible leads and clips. It's a handy thing 
Yo have along if your ignition system goes wrong 
‘on the road and you con't find what the trouble is 


GUS clears the way 


Take it from the Wizard of the 
ModelGarage:Justhecauseyour 
muffler is uncomplaining, don’t 
assume that it’s healthy. It 
may be just suffering in silencel 


By MARTIN BUNN 


(EN Gus Wilson got back to the 

Model Garage after an errand down 

in the city one day last week, he 

found Bill, the mechanic, standing still in 

the middle of the shop floor, scratching his 

head as he stared at five cars lined up 

along the far wall. When he saw Gus he 

grinned. “Too much business, Boss,” he 

said. “They all came in within the last half 

hour, and I'm darned if I know which one 
to start on.” 

Gus fired up his pipe and ran a knowing 
eye over the lineup. He recognized four of 
the cars, but the elderly sedan of an ex- 
pensive make which stood near the door 
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was a stranger to him. “What's the matter 
with ‘em?" he asked. 

“Brakes need adjusting on the Miller 
job,” Bill told him. “Say, that dame drives 
a car like she was ridin’ a bronc’ in a 
rodeo, don’t she? Lighting-system check- 
up on Mr. Knowles’s car—he says his head- 
lights black out every time he steps on the 
dimmer button. Engine won't idle right 
on Hubbard's bus. That coupe of Dave 
Sledd's is using a lot too much oil—it might 
be a bad gasket, hey? I guess maybe I 
can take care of all of ‘em, once I've de- 
cided where to make a start.” 

Gus nodded. “What about the other 
one?” he asked. “Who brought that in?” 

Feller I don’t know, but he asked for 
you,” Bill said. “He's in talking to Mr. 
Clark now.” 

Gus went into Joe Clark's office and 
found him in conversation with a scholarly 
looking middle-aged man who was perched 
comfortably on the corner of a desk. “Here 
he is now,” Joe said when he saw his 
partner. 

The visitor got off the desk and extended 
his hand. “My name's Folsom,” he said. 
“Young Dick Coleman is in one of my 
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Gus fired up his 
He recognized fc 
pensive make 


classes at M.L-T. I was driving through 
town, and dropped off to say hello to him. 
I have been having trouble with my car 
for the last few hundred miles, and when I 
told him about it he suggested that I come 
in and see you. It's an old car, but it was 
a good one, and I never had any real 
trouble with it until yesterday afternoon. 
T've had it in three garages along the road, 
but none of them did it any good. Dick says 
that you are a champion trouble-shooter, 
so I thought . . .” 

“Dick meant well,” Gus said, “but he’s 
put me on a spot. I can imagine myself 
taking an automotive problem to an M.LT. 
professor, but I can’t imagine myself solv- 
ing one for him!" 
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cover the lineup. 
jerly sedan of ex- 


stood near the door was a stranger to him 


Folsom laughed. “Possibly that would 
apply to some of our faculty men, but it 
doesn’t apply to me,” he disclaimed. “My 
subject is mathematics, and I don't know 
any more than the average car owner— 
perhaps I know less—about what goes on 
under the hood. As I was saying, in the 
three years I've been driving this particular 
car I've never had any serious trouble 
until yesterday. Then, without any warn- 
ing, something happened which keeps it 
from going over 28 miles an hour. It's 
just as if there were a governor on the 
engine." 

“Any unusual noise?" Gus wanted to 
know. 

“Yes, there is,” Folsom told him. “The: 
‘a queer sort of roaring sound that I've 
never heard before, But I haven't been 
able to locate its source.” 

“I'd better take a little ride,” Gus de- 
cided. “Want to come?” 

Folsom said he did. With Gus driving, 
they set off down the road. The car ran 
smooth as cream at 25 miles an hour. Then 
Gus pressed gently down on the accelerator 
pedal and watched the speedometer hand. 
It went up to the 28-mile notch—and it 
didn't go any farther. “By George," Gus 
said “this is a queer one. You're dead 
right. The engine acts as if it had a gover- 
nor on it. Feels queer, too, as if something 
was holding the car bac! 

“Hear that noise?” Folsom asked. 

Gus nodded. From somewhere under 
them came a dull roaring sound. 

Gus turned the car and drove back to the 
shop. He got out, leaving the engine run- 
ning. As he was about to raise the hood 
Joe Clark stuck his head in at the office 
door and called that he was wanted on the 
telephone. “I'll only be a 
minute,” he told Folsom. 

‘When he came back in the 
shop after answering the 
‘phone, Gus saw that Folsom 
still was sitting in the car, 
and heard that the engine 
still was running. As he 
passed the rear end his quick 
ear caught a faint whistling 
noise. He cocked his head 
and listened. It seemed to 
come from the exhaust pipe. 


Black soot come trickling out. “Pretty 
dirty," Folsom observed. "So that 
what hos been cousing all my troubl 
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He held the palm of his hand an inch from 
the end of the tail pipe. The exhaust seemed 
normal. But Gus had an idea. 

“Step on her, please,” he called to Fol- 
som. The engine picked up speed quickly— 
and then didn’t pick up any more speed. 
‘The whistling sound grew louder and then 
deepened into the dull roar they had heard 
on the road. “Step on her harder,” he 
called to Folsom. 

Again Gus held his opened hand close to 
the end of the tail pipe. This time he didn't 
feel anything. There was no exhaust! 

“Switch her off,” he called. “I've got it 
—although I'm darned if I know just what 
it is that I've got. There is normal exhaust 
when your engine is idling, but none at all 
‘when you speed it up. What sort of condi- 
tion is your muffler in, Mr. Folsonr?” 

Folsom had cut the engine and come 
around to the back of the car. “Muffler?” 
he repeated. “Why, I've never had any 
trouble with it. And, now that you mention 
it, I've never paid the slightest attention 
to it. 

“Very few drivers ever do,” Gus said. 
“And right there is where they make a big 
mistake. A car needs exhaust service just 
as much as it needs any other kind of 
service. As a matter of fact, the exhaust 
system deteriorates faster than almost any 
other part of a car. Most jobs need new 
mufflers after they've been driven twenty or 
thirty thousand miles. Why, more than half 
of the cars that come into this shop need ex- 
haust service—they have dented or leaky 
or clogged mufflers, or their tail pipes are 
badly dented or pretty well rusted out, or 
they have leaky exhaust gaskets. But if 
you say anything about exhaust service to 
the average car owner he gets suspicious 
that you're trying to run up a bill on him. 
‘Oh,’ he says, ‘you mean the muffler. Let 
it go. It'll do all right for a while yet.’ 
fey, Bill! Help me get the muffler and 
exhaust pipe off Mr. Folsom's car, will 
you?” They took the muffier off, and Gus 
examined it carefully. “Doesn't look too 
good—rusted almost 
through.” He got a 
small mallet from his 
workbench and tapped 
the muffler gently 
with ft. Black soot 
came trickling out. 

“Pretty dirty,” Fol- 
som observed. “So 
that is what has been 
causing all my trou- 


Gus shook his head. 
“No, it can’t be that,” 
he said. “It's dirty, 
but it isn’t entirely 
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I'm telling my customers it’s a good 
time to have their cars put in A-l_ | that 
shape—while we garage owners 


still have plenty of help! Next 
winter it may be tough to get good 
ble.” mechanics to do the work. Sure, 


it's helping me now, but car own- 
ers may thank me later! 


clogged up. It isn't so simple as that.” 

He started to disassemble the muffler. 
“Hello!” he said. “Here's a baffie plate 
that’s come loose. Let’s see, now—by gum, 
that’s it! See what has been happening?” 

Folsom examined the muffler and the 
loose baffle plate. Then he shook his head, 
“No, I can’t say that I do,” he admitted, 

“Look here,” Gus said. He demonstrated 
as he talked. “While your engine is idling 
or running at low speed the pressure of the 
exhaust doesn't amount to much, and this 
loose baffle plate doesn’t do any harm, al- 
though the exhaust getting around it makes 
that whistling sound I spotted when I 
walked past the rear end of your car while 
your engine was idling. But when you 
Speed up your engine of course the pressure 
of the exhaust increases, and when you 
get up to 28 miles an hour it gets strong 
enough to press the loose plate against the 
rear end of the muffler, and hold it over the 
opening through which the exhaust should 
escape into the tail pipe. The burned gases 
which can't get out of the muffler build up 
a back pressure which acts as a governor 
‘on your engine. When you slow down the 
engine the exhaust pressure eases so that 
the loose plate isn't held against the end 
of the muffler and the burned gases can 
again get around it.” 

Gus reéxamined the muffler. “No use in 
trying to fix this,” he decided. “It’s too 
near done for to make it worth your while. 
What you need is a new muffler.’ 

“Put it on, please,” Folsom said. “And 
next time you're up Boston way drop in 
at M.LT. and give us a lecture on expert 
automotive trouble-shooting!” 

‘After Folsom had driven away Bill came 
over to the workbench where Gus was cut- 
ting a gasket. “Say, boss,” he said, “what's 
1 that stuff I heard you telling that feller 
about exhaust service? I've cleaned out 
my share of clogged mufflers in my time, 
but I never heard anyone call it exhaust 
service.” 

“What I call exhaust service,” Gus told 
him, “is a lot more 
than just cleaning out 
a dirty muffler after 
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clogged that even a 
dumb driver realizes 
there's some- 
thing wrong with his 
car. The time to clean 
out an exhaust system 
—and, if it needs it, 
to repair or replace 
some of its parts—is 
before it causes any 
trouble.” (Con- 
tinued on page 218) 
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Awards in Cur 


“The Home sisted of three 
You'd Like to Build 


ISTED below are the 30 winners selected 
by the jury of awards in the POPULAR 
SCIENCE $1,000 house-planning contest. 

In both quality and number, the entries 
far exceeded expectations. There were 3,307 
house plans from every state in the Union, 
the District of Columbia, Alaska, Hawaii, 
Puerto Rico, and various foreign countries 
(see P.S.M., Sept. '41, p. 156). The largest 
number of entries (342) was submitted by 
readers from the State of New York; next 
came California with 253, Ohio with 241, 
Pennsylvania with 238, and Illinois with 203. 

‘Unexpectedly, a young woman carried off 


I owe 


first honors. Still more re- 
markable is the fact that the 
first four prize winners live in 
Illinois, and two of them in the 
same town, This is a coinci- 
dence, since each entry was 
considered on its intrinsic mer- 
its, without regard to person- 
alities, localities, or skill in 
draftsmanship and literary 
presentation. 

Details of the competition 
were announced in the issues 
of February, March, and April, 
1941. The jury of awards con- 
nationally 
known architects, Ely Jacques 
Kahn, Cameron Clark, and 
Frederick J. Woodbridge, to- 
gether with Charles McLendon, 
editor-in-chief of POPULAR 
SCIENCE MONTHLY, and Arthur 
Wakeling, editor of the Home 
and Workshop Department. 

In the following article, Henry H. Saylor, 
who acted as technical adviser on procedure, 
tells how the jury of awards reached its 
decisions. Beginning on page 142, Greville 
Rickard, architectural consultant of Poru- 
LAR SCIENCE, gives a general survey of the 
contest. On pages 146 and 147 is a picture 
story about the first-prize winner, followed 
by the plans and specifications of the first- 
prize house (pages 148-152). 

The second-prize house will be described 
in detail next month, and the third-prize 
house in the December issue. 


; FIRST PRIZE, $500 
Mrs, Charles T. Grace, Champaign, Ill. 


SECOND PRIZE, $200 
Charles Richard Hogan, Chicago, Il. 


FOURTH PRIZE, $50 
J.P, Callmer, Champaign, Ill. 


THIRD PRIZE, $100 


George and Margaret Mallory, Evanston, Ill, 


FIFTH PRIZE, $25 


Joseph Sward, San Francisco, Calif. 


TWENTY-FIVE PRIZES OF $5 EACH 


Kothieen Wheeler Atterbury, Polo Alto, Colif, 

John Bartholomew, Romeo, Mich. 

Henry N. Betjeman, Sayville, N. Y. 

John Blesch, Fresno, Calif. 

Gordon T. Brown, Pittsburgh, Pa. 

Paul J. Burns, Elyria, Ohio 
| William G. Cleland, Je., Mt. Lebanon, Penn. 
Ira E. Cummings, Salt Lake City, Utah 
Philip Louis Cuskley, Portland, Me. 
Henry H. Davis, Je., Edmonston, Md. 
Dorothy Dow, Rockport, Mass. 
Robert G. Fleury, Jr, Beooklyn, N.Y. 
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Mr. and Mrs. Milosh G. Vuinovich, Jersey, 


Arthur Greenbaum, Miami, Fla. 

‘Mrs. Henry Keinen, New York, N.Y. 

Robert Hugo Klamer, Lincoln, Neb. 

John W. Knobel, Ozone Park, N. Y. 

Roland K. Kuechle, Columbus, Ohio 

William Lohrand, Barberton, Ohio 

‘Mrs. W. P. Maclean, Berwyn, Ill. 

‘Marie ond Ralph Nelson, New Rochelle, N. Y. 

Williom J. Newton, El Monte, Calif. 

dock Nichols, Son Quentin, Calif. 

‘A. D. Roberts, Alhambra, Calif, 

Edythe Heritage Rosenberger, El Cajon, Calif. 
w 
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How Prize-Winning Homes Were Selected 


By HENRY H. SAYLOR, A.1.A. 


IN FACING their task of selecting the win- 

ners in the house-planning contest, the 
judges agreed upon several basic facts. The 
competition differed radically from the usual 
tests of architectural skill. It called, not for 
a display of technical knowledge regarding 
building, but rather for a layman's indic: 
tion of what he or she wanted in a house— 
the sort of information a prospective home 
builder would put together in notes and 
rough sketches to get his own ideas across 
to his architect. 

In purpose, the contest was to make peo- 
ple visualize their individual home-making 
needs; it was not intended or expected that 
they would create an architectural master- 
piece. 

Particularly surprising, in the judges’ ob- 
servations, was the fact that so many con- 
testants knew something about architectural 
presentation and its own pe- 
culiar vocabulary of graphic 
forms of expression. Of 
course, among the three 
thousand odd entries, there 
were some from architec- 
tural students, interior dec- 
orators, engineers, and oth- 
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ers with some knowledge of mechanical 
drawing, but the jury was not to be influ- 
enced by clever drawing or sophisticated 
presentation. 

When an unusually fine piece of presenta- 
tion appeared before the jury, it came in for 
special scrutiny. If it had come from an 
architect, it would have to be rejected, in ac- 
cordance with the conditions of the contest. 
In doubtful cases among the schemes being 
considered as prize-winning possibilities, 
POPULAR SCIENCE made sure by investiga- 
tion that the contestant was eligible under 
the rules. 

Naturally, in this great accumulation of 
yman home-building ideas, there were 
many of the errors common to the untrained 
technician, but these were not held against 
the contestants excepting as they indicated 
failure to think through the purposes of va- 
rious rooms, intercommunication, sun, 
breezes, view, and other obvious necessities 
of planning. For example, 
some contestants indicated 
bedroom layouts in which 
there was not enough space 
for beds; others subdivided 
what would have been ade- 
quate dining space into din- 
ing room and breakfast 
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nook, neither of 
which would have 
served its purpose; 
another common mis- 
take was the loca- 
tion of living room 
so completely in the 
center of things as to leave it little or no out- 
side light and ventilation. 

‘The intricacies of stair design, as was to 
be expected, proved too much for a good 
many contestants, almost always with the 
result that the necessary space for head- 
room was sadly underestimated. 

Nevertheless, shortcomings of this char- 
acter were not held against the competitor. 
He or she was not supposed to have the tech- 
nical knowledge to avoid them, Minor errors 
of space provision, intricacies of roof de- 
sign, proper spacing of window and door 
openings—these were considered the sort of 
things that an architect would naturally 
correct if the scheme proceeded to the stage 
of actual construction. 

‘Members of the jury kept open minds both 
as to the use of historic styles or their avoid- 
ance. Nevertheless, they looked askance at 
attempts to put a Dutch Colonial design in 
Southern California, or a pueblo house on 
the coast of Maine. There were not a great 
many submissions of this kind. More fre- 
quent were the examples which had been 
given insufficient thought in planning. 

‘To take a concrete example, we illustrate 
on the facing page the plan of one prospec- 
tive home owner's house of dreams. Juror A 
made this comment: “Here's a scheme that 
has been carefully planned as to the rela- 
tionship of its various elements, and the re- 
sult is a house of which many owners might 
justly be proud.” 

Juror B: “True enough, but notice what 
would happen to his living room; it becomes 
little better than a thoroughfare. Family or 


For judging, the entr 
ight, are Arthur Wok 


guests entering, or going into the bedroom 
end, would have practically to tramp all 
over a little group of two or three seated 
around the fireplace.” 

Juror C: “Yes, I'm afraid that cannot be 
rated very highly in spite of its other merits. 
What we are looking for here is an arrange- 
ment of space suited to the competitor's in- 
dividual family needs. This particular one 
wouldn't work out successfully for his family 
or for any other. Yet any architect could 
alter the plan without much difficulty, so 
let's give the contestant what credit we can 
for the features that are well designed.” 

But let us get on to the first-prize scheme, 
and see what the judges really liked. The 
floor plan (see page 148) certainly does not 
fall into any of the widely followed types. 
Here surely is individuality. There is no sug- 
gestion of the central hall type—living room 
on one side, kitchen and dining room on the 
other. Nor is there any possibility that the 
competitor started with a preconceived ex- 
terior mass and subdivided it inside to suit. 
Rather is the plan the logical—almost in- 
evitable—result of fitting space needs and 
intercommunication to a family's way of 
living. 

Notice how definitely the kitchen has been 
made the bridge of the ship. This is not a 
two-maid house, nor a one-maid one, for the 
housewife proposes to run it herself, and she 
can run it properly from that bridge. If a 
visitor approaches, the broad kitchen win- 
Cows tell whether it be friend or peddler, and 
it is but a few steps to the front door and a 
suitable greeting. That kitchen invites the 
morning sun; it is a pleasant place to work. 
Its table and seat are for the hurried break- 
fast, in comfort and convenience rather than 
formality. 

If laundry work is to be done after break- 
fast, there is the sunlit laboratory for that 
purpose, also looking out over the wide flow- 


were spread out on tables. The architectural jurors are seated: standing, left to 
ing, Greville Rickard, and Charles McLendon, editor of POPULAR SCIENCE 


Can you find the defect in this plon? It was submitted os port of o beautifully prepared and highly 
meritorious entry, but the jurors, os exploined by Mr. Soylor, would not consider it for o major prize 


er planting of the east front, A ground- 
floor comparatively rare these 
days—always bears witness to the fact that 
the housewife really knows what she wants, 
and isn’t going to be talked into putting tubs 
and machine aids into some unused corner 
of the cellar, just for economy's sake. 

The judges liked the way in which dining 
space has the suggestion of its own partic- 
ular area, yet shares it for the more fre- 
quent needs of the living room. Close by it, 
beyond folding doors, the terrace beckons to 
outdoor meals, and these can be served from 
the kitchen without going through the dining 
space. 

One of the cleverest features of the plan 
is the space marked “ hall.” It really 
isn’t a hall, set aside for transportation only. 
It is a fully usable part of both kitchen and 
laundry, and is just the sort of dual-pur- 
pose space that architects constantly strive 
to attain. Notice that by opening all or half 
of the Dutch door leading to the terrace, 
cross ventilation is provided for kitchen and 
laundry. 

There are points worthy of notice in every 
part of this carefully evolved plan. Sleep- 
ing quarters are off by themselves, with bath 
as close to both rooms as it could be with- 
out that troublesome expedient of the two- 
door bath. Here, it also serves as a front hall 
lavatory for the family or the casual visitor. 

One drives into the garage and finds an in- 
side door convenient both to housewife laden 
with groceries and to the master seeking 
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his terrace chair after the day's hard work, 

See how effectually the fireplace and its 
seats are organized against traffic. Clever 
also is the location of the heater room, with 
its flue passing over the hall ceiling into the 
single chimney. And in this same heater 
room is the master’s photographic dark- 
room—so made by pulling a slide across the 
glass blocks that give it light from the en- 
trance shelter. And another evidence of the 
home-loving male is the workbench in the 
garage. 

Guest room also joins the dual-purpose 
ranks in serving as a study and writing 
room. Notice that the bedroom closets have 
not only the properly proportioned space for 
hanging clothing, but also a tier of drawers 

Just because this prize-winning plan is 0 
good for the family of two that will use it, 
just so should it be carefully examined be- 
fore some other family, with differing needs 
and habits of life, adopts it as a pattern to 
be blindly followed. It will not serve all 
needs. Others might find it more expedient 
to practice the economy of putting bed- 
rooms and bath on a second floor, or a slop- 
ing site might call for a basement garage. 

Next month, and in the issues to follow, 
other prize winners will be shown and 
analyzed. No two are even faintly alike; 
each is the answer to a prospective owner's 
individual needs and desires. Careful study 
of these results should be an ideal way of 
setting in order the reader's own ideas of 
what he wants in a house, and why. 
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ERHAPS no other occasion has presented 

itself quite like that afforded by the 
home-planning competition of POPULAR 
SCIENCE by which we are able to visualize 
what the average person wants when he 
sets out to build a house. 

Architects have definite ideas, based on 
countless technical studies, as to what con- 
stitutes a desirable house for the average 
family. Speculative builders, on their part, 
have never left us in doubt as to the sort 
of house they believe can be sold with the 
greatest ease and profit to Mr. and Mrs. 
John Smith. Now, however, Mr. and Mrs. 
John Smith have come out and spoken for 
themselves. They really know what they 
want! 

By taking a cross section of the 3,307 en- 
tries, we have been able to analyze in great 
detail the preferences of the contestants. 
What stands out most conspicuously is the 
high standard of living represented by this 
readership. The families have comparative- 
ly good incomes; they have children; they 
want well-built, substantial houses; they in- 
sist upon modern equipment and conven- 
iences. This is all the more pointed because 
the contest rules purposely limited the cost 
of the house to $10,000 maximum, thus elim- 
inating any consideration of expensive resi: 
dences and incomes in the higher brackets. 

Here are the trends revealed by our study 
of the entries: 

1. A preference for bun- 
galows. Out of every twen- 
ty-three contestants, ten say 
they want a one-story bun- 
galow, five favor a story- 
and-a-half house of bunga- 
low style, and eight want a 
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By GREVILLE RICKARD, A.1.A. 


Architectural Consultant of 
wlar Science Monthly 


two-story house, It fol- 
lows, therefore, that a 
large number of the de- 
signs are of a spread-out 
rather than of a compact 
type. 

2, Colonial styles are in 
the majority. ‘These in- 
clude formal Colonial, Cape 
Cod (not always too pure), 
and a rambling or country 
Colonial. 

3. The houses are neces- 
sarily small. Sixteen per- 
cent of the plans are for a 
man and his wife; 27 per- 
cent are for a family of 
three; 35 percent for a 
family of four; 15 percent for five, and 7 
percent for six. 

4. The cost of the majority of the houses, 
as estimated by the contestants, ranges from 
$5,000 to $8,000, exclusive of land. 

5. The sizes fall for the most part between 
15,000 and 24,000 cubic feet. 

6. The average number of rooms is five, 
which means living room, dining room, 
kitchen, and two bedrooms. 

7. Living rooms, in their shapes, vary as 
much as the houses. They do, however, show 
certain tendencies. Though variable in sizes, 
we find the average to be 14’ 5” wide by 21' 
8" long. This indicates a preference for the 
rectangle, but illustrates, too, an interesting 
point. An oft-taught theory has it that an 
agreeably shaped rectangle or room is one 
in which its length is 11 times its width. 
Observe how closely this coincides with our 
tabulation: 14’ 5” plus 7’ 214"=21' 714” (al- 
most 21’ 8"). Living rooms often include 
dining areas at one end or tucked aside in 
the wing of an L. Windows are numerous 
and of all types—narrow and wide, extended 
into bays, sometimes taking in the side of a 
room and running around the corner. The 
fireplace is practically a “must” feature. 

8. The average size of the kitchen turns 
out to be 9’ 8” by 13° 2”, indicating here, too, 
a preference for the rectangle, which is well 
recognized to be step-saving and easy of cir- 
culation. Much good plan- 
ning has gone into these 
kitchens, and the latest in 
convenient and serviceable 
equipment has been provid- 
ed. This generally includes 
a double sink, cabinets, gas 
range or electric range, re- 
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frigerator, and automatic hot-water supply. 

9. The most modern equipment through- 
out has, in fact, been insisted upon by al- 
most all contestants. In the heating of the 
house, one out of every seven contestants 
desires air-conditioning (what is often called 
enforced hot air). Almost as many wish to 
have hot air. A great many do not specify 
the type of heating plant, but apparently 
intend to use either steam or hot water. As 
to fuel, one out of four desires oil, and one 
out of slightly more than five prefers gas. 
Coal is mentioned in about the same ratio as 
gas, and one in every seventeen calls for an 
automatic stoker. 

10. In the department of plumbing, for 
every three who specify brass for water 
piping, six name copper, and five galvanized 
fron. 

11. Waterproofing in cellar walls has been 
specified by one in every eight; and out of 
every five, two intend to have insulation in 
their outer walls and roof. Rock-wool batts 
and insulating board are the types of in- 
sulation most frequently named. 

12, As to outside walls, they are general- 
ly of familiar materials. Clapboards take 
@ popular lead, being called for more than 
three times as often as any other type. 


COLONIAL-STYLE HOMES stond first in popularity. The thumb-nail sketches below illustrate bosic 
elemonts of five designs submitted by contestants who Thi 
a8 those on the next two pages, were made by Mr. 
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‘Then come brick veneer, shingles, and stuc- 
co in about equal amounts; next, concrete 
blocks (sometimes stuccoed), and vertical 
siding, this often being mixed with brick or 
clapboards; then, in lesser demand, stone, 
and more rarely, plywood. Glass blocks are 
used only at times for sections of wall, but 
one in seven mentions them for some pur- 
pose—a remarkable indication of their grow- 
ing popularity. 

13. As covering for roofs, wooden shin- 
giles are in the lead. Almost a third ask for 
shingles, a fourth for slate, an eighth for 
asphalt, and the remainder for composition, 
asbestos, and tile. 

So much for the high lights of the con- 
test! When it comes to details of site, fam- 
ily, character of house, and its plan arrange- 
ment, our facts divide themselves naturally 
under the following headings: 

Building sites. Indications are that most 
of the contestants intend to build in towns 
and suburbs on lots of definite size, though 
‘a few obviously have country property in 
mind, 

Cost, The maximum cost of building the 
house, as specified in the rules, was $10,000. 
In at least two instances a contestant who 
might well have won a prize was disqualified 
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because his design, 
if built, would be 
found to cost more 
than $10,000, as the 
judges discovered 
when they checked 
the cubage. An 
architect is apt to 
suspect that not a few of the contestants, 
when the time comes to build, will have to 
increase their budget or forego some of the 
expensive equipment they have specified. 

Family income. Related to costs, of course, 
are incomes. Thirty percent of the contest- 
ants say they have incomes under $2,000; 
38 percent from $2,000 to $3,000; 26 percent 
from $3,000 to $5,000; and 6 percent from 
$5,000 to $10,000. 

Architectural styles. Here an amazing di- 
versity of taste is revealed. The flat-roofed, 
or so-called “modern” style, however, is not 
generally popular. Only one in fifteen falls 
in that category. Most of these, too, prove 
to be less functional, that is, to have more 
impractical features of planning, if any- 
thing, than designs of other types. Details 
of modern trend, nevertheless, do appear in 
some designs of traditional background; for 
example, long horizontal window panes, or 
corner windows, in what might ordinarily be 
termed a Colonial house. 

‘The diversity in styles defies tabulation, 
and the crossing of these trends invites the 
frequent use of the hyphen. As pointed out, 
the Colonial style is well in the lead. A num- 
ber of designs are well spread out, and 
f among these a favorite feature is the cov- 
ered passageway leading from garage to 
house. 

Extremely popular is what may be termed 
the "Cape Cod” type of house, with, how- 
ever, two front dormers, and a lean-to dor- 
mer behind, adding space to the second floor. 


MODERN DESIGNS were 


a few from various stat 
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The obvious subter- 1 
fuge of this building 

trick is always dis- | 
liked by architects, 

it being obvious that 
the skimpy strip of 
roof at the gable end 
tells a false story as 
to the actual shape 
of the house. 

One conclusion to 
be drawn is that 
most contestants, 
even among the first 
100, would be well 
repaid in seeking the 
advice of an architect before building. They 
might thus save themselves from making 
serious mistakes. (Some of these mistakes, 
by the way, will be discussed in a future 
article.) Architectural advice would safe- 
guard them against the innumerable hazards 
of building and protect their investments by 
insuring them of full value for every dollar 
spent. 

Floor plans. As a rule the plans are su- 
perior to the exterior designs. In a broad 
sense, they are generally sound. Again and 
again we enter, directly or indirectly, a long 
living room, and see a dining room or dining 
space off to one side or behind. Beyond that 
is the kitchen; then to the other side of the 
house, connected by a passage, are two bed- 
rooms with bathroom between. Occasional- 
ly there are three bedrooms. Sometimes 
there are two or three bedrooms upstairs, or 
provision for future rooms is made. Out of 
every nineteen contestants, twelve want two 
bedrooms, six require three, while one would 
like four. 

Surprisingly, many reveal a willingness to 
forego the convenience of an entrance hall 
with coat closet nearby. 


Cape Cod houses ore 
often distorted with a 
large rear dormer—bod 
because the gable end 

deceptive in shape 


ty was represented. Here are 
, but could not be built for 
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In making a choice between a separate 
dining room and dining space in the living 
room, the contestants are divided almost 
evenly, Out of every twenty-one plans, ten 
contain a dining room, nine provide only for 
dining space, and two compromise with a 
dining alcove. The breakfast nook is a gen- 
erally desired feature and, of course, is in- 
cluded in many of the plans, generally at 
one end of the kitchen, 

‘The rambling western house often has no 
cellar, and so the laundry is placed on the 
first floor. In houses with cellars, the laun- 
dry room is usually in the basement. The 
ratio of upstairs laundries to downstairs 
laundries is as 19 to 27. 

Large cellars usually include workshops, 
darkrooms, and game rooms, while in cellar- 
less houses some of these features are in- 
cluded in the ground-floor plan, the work- 
bench often being tucked into the garage. 
Some have called the workroom a “hobby 
lobby.” Thirty-nine percent of the contes- 
tants call for built-in workshops, 7 percent 
for built-in darkrooms, and 11 percent defi- 


SEVEN TYPES OF KITCHENS picked ot random from contestants’ picns. The abbr: 
Cl., closet; D.Al., 


g alcove; D.R, di 


P, porch: R, 


nitely plan to have a space for a sewing ma- 
chine. 

‘The second floor is sometimes given add- 
ed importance by the inclusion of a living 
room, a game room, or a "rumpus retreat,” 
One woman aptly designated a second-floor 
space in a wing as the “get-away-from-{t-all 
room.” 

‘A porch on the second floor is surprising- 
ly neglected, in view of its popularity in re- 
cent years. Plans of a distinctively modern 
type, however, make much of the second- 
floor terrace, separated only by glass from 
bedrooms behind. 

‘This discussion of the many phases of a 
house could go on without end into its minor 
details, but space does not permit. It is to 
be hoped, however, that the picture given in 
the foregoing paragraphs may be useful to 
the home-building reader in knowing some- 
thing of what the other fellow desires in his 
home. May he find as much satisfaction in 
building as many of the contestants ac- 
knowledge they have experienced in work- 
ing out their plans! 


MISCELLANEOUS DESIGNS of all kinds were submitted. In one classification were what may be called 


“picturesque” houses. Another group consi 
few Sponish and Italian styles came from Fl 
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of low, rambling Western designs ond ranch houses. A 
ida ond elsewhere, and there were many good cottages 


REWORKED HER DESIGN FIFTEEN TIMES 


RS. CHARLES T, GRACE, of Cham- 
paign, Ill, winner of first prize in our 
house-planning contest, is the 23-year-old 
wife of a mechanical-engineering instructor 
at the University of Illinois. 
On the day the February issue of the 


The winner waves the prize notification to tell 
her husband the good news as he returns from work 


Mrs. Grace spreads out a 
number of her preliminary 
studies. On some days she 
kept ot her task for ten 
hours—four in the morn- 
ing, four in the afternoon, 
and two more at night 


magazine appeared 
with the announce- 
ment of the contest, 
her husband called 
her attention to it. 
During the next two 
months, Mrs. Grace 
spent more than 150 
hours developing her 
design. She discarded 
half a dozen plans, 
and reworked the 
final one fifteen times. 
Seated at a card table 
in one corner of the 
living room, she 
sketched the original 
drawings on scratch 
paper and inked in 
the finished drawings 
on Bristol board. 

‘The house plan she 
entered in the contest 
was specially design- 
ed for a 100’ by 150’ lot on the outskirts of 
Champaign. White brick was chosen for 
the exterior because brick is widely used in 
her native state, Colorado, and because 
there were a number of brick dwellings in 
the neighborhood of the chosen lot. 


The living room in their “one-and-three-quarter 
room” apartment, for which they pay $45 a month 
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The easiest part was dining room and 
living room. The hardest proved to be the 
bedrooms. A camera range finder, which 
Mrs. Grace gave her husband for Christmas, 
proved of help in judging distances. 

In the design of the house, her husband 
had only two “must” suggestions. He 
wanted a home-workshop bench in the 
garage and a darkroom. near the furnace. 
Photography and inventing things are his 
hobbies. 

Mrs. Grace was born in Denver, Colo, In 
high school and at the Uni- 


versity of Colorado, which 
both she and her husband 
attended, she specialized in 


mathematics and engineer- 


Of for the bowling alleys. Mrs. Grace bowls 
for sport ond exercise. Her score is oround 120 


When bedtime arrives, the 
opartment makes its appearance i 


ick bed in the Graces’ 
the living room 


ing. While other girls were taking courses 
in cooking and dressmaking, she was study- 
ing plumbing, civil engineering, and steel 
construction. After her marriage in 1937, 
she completed work for a B. S. degree in 
architectural engineering at the University 
of Illinois. In many of her courses, she was 
the only girl in class. High marks made 
her a member of the Phi Kappa Phi honor- 
ary society. During her last semester, she 
received one of the Plym prizes for her 
work in steel construction and design. 
At present, the best bet as 
to what the Graces will do 
with the prize money 
y the $500 lot r whi 
house was designed. 


Her present kitchen isn't bad, but compare it with 
the one she will have in her new home (next page) 


To estimate distance, Mrs. Grace used o camera 
range finder she gave her husband last Christmas 
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Planned for 2 100' by 150° plot, Mrs. Grace's house is low and of 
dimensions ore 38' by 62'. The walls are of common brick, painted wi 
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A study of this simplified floor plan reveals the extraordinary skill with 
which Mrs. Grace designed the house to suit the needs of her husband 
and herself and to take full advantage of the building plot. Note, for 
example, that any part of the house may be reached from the front 
entrance without passing through any other rooms. Mrs. Grace believes 
optimistically that the house could be built for $5,950, but an estimate 
‘on the basis of 35 cents a cubic foot places the cost nearer $7,000 


ape. Its maximum outside 
the roofing is blue asphalt 
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FIRST-PRIZE HOME 


Here is Mrs. Charles T. Grace’s own 


description of her exceptionally convenient 


and economical one-floor house plan 


HIS is the home we'd like to build. We've 

planned and replanned every feature and 
requirement until both my husband and I 
feel we've settled on just what we want and 
need, 

‘The lot we'd like to build our house on is 
at the edge of town with a view of fields and 
farms sloping away to the west and south- 
west. The lot itself, 100’ by 150’, would cost 
from $500 to $750. The maximum outside 
dimensions of the house are 35’ by 62. We 
figure the house would cost $5,950. That 
would make the total price of house and lot 
roughly $6,450 to $6,700, or within the range 
of about three times our yearly income. 

We think that our plan has many advan- 
tages. It's small, just right for the two of 
us, and yet we'd never be overcrowded when 
we had company. 

‘The house may be entered directly from 
the garage through the service hall for 
bringing in supplies, or by the front-door 
path. 

‘The plan is economical. ‘There is no waste 
hall space, the service hall being really a 
part of the kitchen and laundry room, yet 
not interfering with the circulation in those 
areas. 

Any part of our house may be reached 
from the front entrance hall without going 
through any other rooms. The front door is 
near the kitchen to save steps in answering 
the bell. 

Our large bedroom is ample in size for 
lounging as well as sleeping. It gains pri- 
vacy by being at the back of the house and 
at the same time takes advantage of the 
view of open sunlit fields to the west. The 
spare bedroom or study could be adapted to 
a larger family. And there is plenty of 
closet and storage space. 

The living areas take full advantage of 
the view to the west and southwest, and the 
outdoor terrace can be easi- 
ly served from the kitchen if 
we should want to eat there. 
This terrace really makes 
our living and dining area 
seem part of the outdoors, 
as do the built-in planting 
boxes under kitchen and 
bedroom windows. We can 
follow the sun with our 
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meals. The breakfast table in the kitchen 
has the morning sun. The dining room is 
easily furnished without seeming over- 
crowded, 

‘The bath is accessible from all parts of the 
house, yet is separate from the living and 
dining areas, 

‘The heater room is centrally located, mak- 
ing possible economic heating of all the 
rooms (garage included) from two main 
ducts with one branch from each. Yes, every 
room has cross ventilation—something not 
always found in one-floor houses. 

Moreover, our house would fit in with 
other houses in the neighborhood as well as 
with the landscape. We feel that it 1s mod- 
ern without seeming cold and ugly. 

We have definite requirements of con- 
struction: 

Exterior walls. Common brick veneer 
painted white; 2” by 4” studs; sheathing; 
1” air space; rock wool, foil-backed insula- 
tion; gypsum-cork wall board as an inside 
painting srface. ‘The use of this wall board 
eliminates the necessity of waiting for plas- 
ter to dry before decorating, adds fire resis- 
tance to walls, and won't crack or flake like 
plaster. The brick planting boxes are built 
in with the walls. Glass-brick panels in 
heater and bath as shown on plan. 

Foundation and floors. A concrete slab 
laid on cinders forms the foundation for 
cork-tile flooring of a rich brown coloring in 
the living areas and for linoleum in the work 
areas. The cork-tile flooring in living room, 
dining area, bedrooms, and hall is resil- 
ient, quiet, nonslip, clean, a low conductor, 
and slow burning as an added fire-resistant 
quality. Bright-colored linoleum in kitchen, 
laundry, and bath has similar qualities, but 
may be replaced for changing color schemes, 
The heater room and garage have plain con- 
crete floors to lessen fire hazards; and the 
terrace and porch are flag- 
stone. 

Interior walls, Studs 2” 
by 4” with very light pastel- 
painted wall-board surface. 
Kitchen has linoleum on 
work surfaces and above 
sink to bottom of window. 
Bath is papered with water- 
proof paper except for wall 
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board with horizontal metal 
molding strips above the 
tub. 

Roof. Rafters are 2” by 
8", 16" on centers. Heavy 
asphalt, square-tab roofing 
on asphalt paper; rock-wool 
insulation; ventilator open- 
ings at south and north of 
attic. The roof is blue in 
color to give the house add- 
ed breadth and to make the brick seem 
whiter, Flashing and ducts, galvanized iron. 

Woodwork. White-pine cabinets and 
shelves, exterior doors, and overhead garage 
door. Interior doors are flush birch veneered. 
Self-closing doors from service hall to the 
garage and to heater room are metal 
sheathed on the inside as fire protection. 

Windows, Steel casements (opening out) 
equipped with inside copper screens and 
winter storm sash. Venetian blinds in rooms 
facing east and in large bedroom. Heavy 
pull drapes in living and dining room. Glass 
blocks, 8" by 8”, in heater room and bath. 
All openings weather-stripped. 

Hardware and plumbing. Hardware, satin 
chrome finish throughout. Pipes, cast iron 
and galvanized steel; hot-water lines, cop- 
per. Outside hose connections shown on 
plan. 

We also have a mental picture of each 
room just as we'd like to have it—the color 
schemes, the furnishings, and the useful 
built-in features. 

Living room. The walls will be painted 
a very light tint of dusty coral. The rug wi 
be dark blue, and the other accents in shades 
of blue, ivory, and coral. The built-in shelves 
and cupboards around the fireplace provide 
space for wood storage and books. Card ta- 
bles and games slide into the deep cupboard 
beneath the bookshelves, which opens toward 
the dining room. Heavy pull draperies draw 
across the large windows. The windows 
reach from the ceiling to 1’ 8” above the 
floor. Ceiling height is 8’. Folding doors 
open from the dining room onto the outdoor 
terrace. The fireplace is white-painted brick 


—— TILE OR LINOLEUM 


WATERPROOFING 
Bano RcENFORCED 
s af CONCRETE 
6 CINDERS 


A reinforced concrete slab forms the foundation 
for the floors. In the living room, bedrooms, 
and hall, it is covered with cork-tile flooring; 
in the kitchen, laundry, and bath, with linoleum 
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like the exterior walls and 
has a2’ 6” high opening. The 
mantel, 2’ above the fire- 
place opening, projects 3”. 
‘The mirror recessed above 
the mantel reflects the view 
from the large windows. 

Large bedroom. Walls 
tinted a light, rosy beige, 
with the furnishings and 
drapes in accents of blue- 
green and eggshell. There are shelves and 
cabinets at each side of the bed handy for 
books, radio, and lamps. The closet opens 
by folding back the wood-panel doors and 
lights as the door is opened. Separate built- 
in drawers and shelves at the side of the 
clothes closet take care of other clothing. 

Spare bedroom or study. Light cream- 
tinted walls with green and rust and natur- 
al wood accents in the furnishings. 

Bath. Light green and yellow colors in 
waterproof wall paper are repeated in cur- 
tains, floor, and shower curtains. The large 
storage closet at the right of the door, and 
the low linen storage shelves with sliding 
glass-front panels, provide plenty of stor- 
age space. Vertical tube lights at each side 
of the lavatory mirror give light for shaving. 

Kitchen. Walls, cabinets, and woodwork 
white. Deep blue linoleum on work sur- 
faces, breakfast table, floor, and wall back 
of sink. Wall cabinets at ‘both sides and 
floor cupboards on three sides provide lots 
of storage space. Besides these, the glass- 
front cupboard at the right of the door 
into the dining room is built especially for 
pretty china, The cabinet at left of door 
holds brooms and mops. Indirect lighting 
over the sink and on the bottom of the wall 
cabinets shines down on the work surface: 
‘The sink will have a built-in garbage dis- 
poser. The service entrance from the back 
terrace is a “Dutch door,” the top of which 
may be opened for cross ventilation. 

Laundry. Floor and walls same as in 
kitchen. Equipment will consist of ironer, 
washing machine, washtubs with cabinets 
beneath, sewing machine, and cupboard. 

Garage. The large workbench with stor- 
age space beneath is a handy, quiet, pleas- 
ant spot for working. It would be warm in 
winter, too, since the register is above it. 

Heater room. The space not taken up 
by the forced-air circulation, gas-burning 
heater may be adapted to darkroom space 
by closing a shutter over the glass-block 
light panel. The heater may be used to 
circulate cool air in summer, and the auto- 
matic gas water heater provides hot water 
at all times. All register grilles are located 
in the walls at a height of about 7’ so that 
they are above the occupancy zone, and 
the heat is deflected downward. 
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How to Prepare a Concrete Base for Laying Floor Tiles 


tallation of a shower stall, above, requires lead 
ing to prevent leaks. Right, pouring concrete 


SUCCESSFUL job of laying floor tiles de- 
pends to a large extent on the supporting 
quality of the base provided. A substantial 
concrete base can be installed on conventional 
wooden floor joists without raising the level 
of the floor. First remove the floor boards, then 
ridge the top edges of the joists, nail cleats on 
their sides 3%” from the top, and reinstall the 
floor boards in a recessed manner as shown in 
the drawings. In this way a substantial sup- 
port is provided for the concrete. 

‘Two-by-ten joists, spaced on 16” centers and 
of approved load-bearing length, will support 
the weight of a 3” layer of concrete. Joists of 
smaller dimensions, however, may call for a 
reduction of weight, which can be accomplished 
by using a 2” layer of concrete over a 1” layer 
of cinders. 

A reasonably dry concrete mixture consist- 
ing of 1 part Portland cement, 2 parts washed 
sand, and 3 parts clean pebbles should be used. 

‘The floor area on which a built-in bathtub is 
to be laid (the right background in the photos) 
can be constructed in the usual manner, with 
the floor boards laid on top of the joists. How- 
ever, to safeguard against water leakage from 
a tiled floor shower stall, incase the con- 


SE FOR SHOWER STALL 


crete base in a box built of lead sheeting 
in which a hole has been prepared to re- 
ceive the floor drain. All joints and seams 
must be tightly soldered. 
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TWIN PAILS HELD TOGETHER for easy carrying (or 
carrying twice as much), and for convenience in 
working with two different liquids, are a farm 
and household aid now made possible by a special 
bracket. The device is handy where a cleaning 
solution and rinse water are both needed, or for 
carrying grain and water to poultry or cattle. 
Ordinary two-gallon pails come with the holder. 


of the holder for 
jurbing its twin, 
yet the attachment clamps them firmly 


POWDERED ASPHALT mixes with kerosene, 
gasoline, turpentine, or other solvent to 
form a paint for brushing and spraying, or 
it can be worked into a pliable, puttylike 
substance. As a paint it will preserve fence 
posts, damp-proof walls and chests, and 
waterproof tanks, silos, dams, and fish, lily 
and swimming pools. The plastic is useful 
for repairing leaky roofs, cellars, chimneys, 
door and window frames, laying walks, pro- 
viding a mastic for tile and brick, and other 
jobs where it can be applied with a putty 
knife or trowel. Its melting point is over 
200 deg. F. 


PAINT AND VARNISH PROTECTION from alco- 
hol stains, hard scrubbing, and scuffing 
from shoes can be obtained with a synthetic, 
water-clear finish that can be brushed on 
over the painted surface. It will not dis- 
color light tints or natural woods, can be 
applied over both flat and glossy surfaces 
such as enamel, and may be used either for 
interior or exterior work. The finish will 
dry hard overnight. It will be found of 
special value on window sills and floors that 
get a great deal of wear. 
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HOUSE NUMBERS VISIBLE AT 
NIGHT are made of clear 
methyl methacrylate, a 
plastic that reflects light 
without glare. The numer- 
als are constructed with a 
series of tiny saucers which 
catch and reflect street 
lights. They are backed 
with thin metal and out- 
lined by a plain, transpar- 
ent rim of plastic. The 
saucers give the reflected 
light just enough spread to 
provide a wide angle of 
vision. The numbers are, of 
course, legible by day also. 
Letters for name signs 
likewise are to be offered. 


DAMP HOME BASEMENTS 
CAN BE DRIED by means of 
the same moisture-ab- 
sorbing calcium chloride 
used in industrial plants. 
‘The home container (be- 
low) has a suspended 
triple V-shaped basket 
that holds ten pounds of 
drier flakes and a basin 
to catch the condensed 
moisture. One unit will 
dry up to 1,000 cubic feet 
of space. If two are em- 
ployed, they are placed 
at opposite sides of the 
room. The chemical is 
replaced as necessary. 


FLOODLIGHTED GARDENS, 
ENTRANCE GATES, house 
doors, or outdoor fireplaces 
are often desirable. A 
handy flood-lamp holder 
now on the market (above) 
has a flexible arm mounted 
on a 12” spike which can 
be pushed into the ground 
by hand. It is completely 
weatherproof and has a 
six-foot rubber cord for 
connecting to the house 
current. The holder is de- 
signed to take a reflector 
bulb of either 75 or 150 
watts. It is readily ad- 
justed by hand, remaining 
in any desired position. 


COOLING UNITS ADAPTED FOR HOME USE and 
the needs of different types of houses have 
been developed after several years of re- 
search and are now available in three sizes. 
Installed according to rules worked out in 
the laboratory, a fan and grille in the attic 
draw cool air through the doors and win- 
dows of the lower floors and expel heated, 


ical home-cooling installation. At right is the fan in its casing 
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stagnant air above, providing a complete 
change as often as once a minute. The fan 
unit is enclosed in a square wooden housing, 
which is mounted on rubber blocks and de- 
signed to prevent transmission of noise. The 
frame can be made to fit any suitable attic 
opening. ‘The size of the cooling unit needed 
is determined by adding up the cubic con- 

tent of all living space in the house. 
Larger sizes are needed in hot climates. 


KEEPING 


dily be arranged 

by slipping the 
stems into transparent green cellulose drinking 
straws, which ore unnoticeable in the bouquet 


brighten the counter under 
‘and add a sparkling decorative touch 


The deposit that forms on an iron used at too 
high @ temperoture on rayon ly removed 
without scratching the surface by rul 

gently with fine steel wool, soap, and water 


BOBBY PIN 


ADHESIVE TAPE 


WIRE IN HEM 


cor newly washed curtains Celery con be cleaned quickly When o funnel fits the neck of a 


sometimes hang awkwardly. If by scraping it with a piece gly, trapped air often 
heavy wire is inserted in the broken hacksaw blade. Wrop © tluggish flow of 
lower hem, it may be bent to several layers of adhesive tope ..In order to leave an air 


© new, clean bobby pin 


form even folds, and its weight ‘oround one end of the blade so 
.dge of the spout os shown 


helps draw the curtain straight that it may be gripped safely 
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THE HOME SHIPSHAPE | 


Tank-type vacuum cleaners are more @ 


ried 


CORRUGATED 
RUBBER 
STAIR MAT 


A corrugated stair tread hung 
‘on the edge of the laundry tub 
replaces a cumbersome wash- 
board for occasional rubbing, 
takes no extra space, and is con- 
veniently at hand when needed 
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‘the electric cord is looped out of the way 
on the holder shown above. Fasten the plywood 
to one runner with clips bent from thin strap iron 


which camera filters, lens 


off covering, and press plaster into 
is alto suitable for lining lens cops 


cor- 


ing boxes 


SPONGE 
RUBBER 


PAD / 


If you dislike tightening your 


wristwatch strap excessively, 
but wish to keep the 
from slipping around, cement a 


sponge-rubber disk to the under- 
side of the strap near the buckle 
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ipping and spi 
Such a plate will also catch 
ings and runs from the edge of the 


ides providing o place to lay the brush 


UPHOLSTERY 
SPRING 


PLYWooD 


A soft upholstery spring placed 
behind the cards or folders in a 
pertially filled filing cabinet 
will hold them upright and in 
proper order. The spring should 
beor against o plywood backing 
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By EDWIN M. LOVE 


HEN a man has set up his power 

fointer, he all but retires his hand 
planes. The machine will do much more 
quickly, and often more accurately, most of 
the woodworking jobs formerly done with 
such hand tools. The principal parts of a 
typical jointer are shown in Fig. 1. 

For greatest convenience, the jointer 
should be mounted on its own stand, or on @ 
combination stand beside the circular saw. 
If it must be mounted with other machines 
on a bench, the arrangement should be such 
that no other equipment obstructs the plan- 
ing of long boards. 


What ore the first steps in setting 
up a jointer? 


‘Unpack it carefully, and read the printed 
directions supplied with it. In bolting it to 
the stand, see that the motor and jointer 
pulleys are in alignment, and that the motor 
spins the cutter head in the direction toward 
which the knives are inclined. The speed of 
rotation should be from 4,200 to 8,000 revo- 
lutions per minute, the lower speed being 
preferable if the machine has sleeve bear- 


ings. To calculate the size of the motor 
pulley required, multiply the desired jointer 
speed by the diameter of the jointer pulley, 
and divide by the motor speed. Thus, to 
drive a jointer having a 2%" pulley at 4,200 
rpm, the pulley on a motor turning’ at 
1,750 rp.m. theoretically should be 6.6” in 
diameter, but an ordinary 614" or 7” stock 
pulley will, of course, be satisfactory. 


Are any adjustments necessary? 


A new jointer is adjusted at the factory. 
However, three things should be checked— 
the alignment of the rear or out-feed table 
with the cutters, the adjustment of the 
fence stops for square and miter positions, 
and the setting of the depth-of-cut pointer. 


How is the rear table adjusted? 


Set the front table for a cut of about 4”. 
Unlock the rear table and drop it below the 
cutters. Plane a few inches along one edge 
of a board and rest the untouched part of 
the board squarely on the front table. Then 
raise the back table until it just touches the 
cut portion of the board (Fig. 2). If an 
electric lamp is held behind the board, it is 
easy to see when contact has been made. 


MODERN JOINTERS TAKE THE 


FENCE. 
REAR TABLE 


REAR TABLE 


REAR-TABCE 
ADJUSTING 
ANOLE 
FRONT-TAGLE 
"ADJUSTING 
MANOLE 
RARBETING LEDGE 
Typical foinker Parle 
RAISE CUT TAKEN ON EDGE OF STOCK. 


FENCE TILTING. 
ADJUSTMENT 


ADJUSTABLE 


' 

ADsustMENT 
O Mcaew 
Fic 


Parts of a modern jointer are shown above. For ordinary surfacing, the re 


‘edges of the blades in the cutter head. The setting of the front table determines the depth of the cut 
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ic bulb 


1@ board firmly down on the fr 


laced behind Seal test board facilitate 
nt table, then adjus 


ning the rear table. Hold unplaned part 
rear one so that it just touches the cut 


DRUDGERY OUT OF PLANING 


In what manner is the fence checked? 


Test it for squareness with a try-square 
(Fig. 3), or by making trial cuts on a thick 
board, and adjust the stops. Check the miter 
stops with a bevel square set for 45 deg. 
and 135 deg. 


What is necessary to set the depth pointer? 


Lower the front table and take a cut of 
exactly %4", then loosen the screw holding 
the pointer, shift the latter to the correct 
position, and retighten the screw. 


How is a board jointed? 


‘To joint a board, which means to straight- 
en and square one edge of it, set the jointer 
for a cut of %", with the fence at 90 deg. 
Holding the stock firmly against the fence 
and the table, push it over the cutter head. 
If the board is wide enough, hook some of 
the fingers over the fence. If the work is 
narrow, bend the lower fingers to keep them 
well above the cutters. 

Start the cut with the edge bearing on 
the front table, and as soon as a few inches 
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have been planed transfer the pressure to 
the rear table. If the front end of the board 
strikes the edge of the rear table, or the 
depth of cut lessens when the work is held 
down on the latter (as indicated by a change 
in the tone of the machine), the rear table 
is too high. If the cutter gouges the end 
of the piece, the rear table is too low. 

It is safe to bear down on stock directly 
above the cutter head, but if the operator 
prefers, he can advance the work into the 
cutters, placing the left hand over the rear 
table when a sufficient length of the piece 
rests on it. However, pieces shorter than 
10”, and thin stock, should not be jointed 
without special holding devices. 

Although a sharp jointer will cut quite 
smoothly against the grain if the stock is 
fed slowly, it is best to cut with the grain 
whenever possible. 

To joint a board with a hollow edge, run 
the ends over the cutters first; if the edge 
is crowned, joint it flat at the center to ob- 
tain a good bearing surface (Fig. 4). 


Can the ends of boards be jointed? 
Yes, provided the stock is at least 8” 
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wide. Take a cut of 1/16” or less, and stop 
before reaching the rear edge, to avoid 
splintering. Finish by hand. An alternative 
method is to joint 1” at one edge, then turn 
the work and finish the cut from the other 
edge. For long boards it is best to fasten 
on an auxiliary vertical fence. 


At left, squoring 
Below, for planing 
bevels, tilt fence os needed 
for cutting with the groin 


parater/phosld stand le frontend stightty Joie 


1» holding the work firmly ogoinst the f 
both hands. Use the safety guard whenever possible 


How is stock squared? 


19 up stock. 
smooth 


Thick stock, such as for 
table legs, is squared by 
the following procedur« 
Select the best face, joint it with the grain, 
and mark it (Fig. 5). Pass an adjacent side 
over the jointer with the first side pressed 
flat against the fence, Turn the piece end 
for end, and joint a third side. Lastly, plane 
the fourth side with the second or the third 
against the fence. This squares the stock, 


(voi iF 


LE 
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but the width and thickness 
will not be uniform unless 
they were so to begin with. 
However, they can be made 
80 by taking more than one 
cut where necessary, by 
varying the depth of cut, or 
by both. 


What adjustments are 
necessary 
for beveling? 


Simply tilt the fence “in,” 
as in Fig. 6, or “out” to the 
desired angie. If a smooth 
cut is desired, study the 
grain structure and joint the 
piece with the grain (see 
Fig. 7), tilting the fence 
as may be necessary to 
plane the required bevel. 


fed og 


Can thin strips be planed on a jointer? 


Yes, it is easy enough if a push block 
is used. Notch the bottom of a piece of 4%" 
or thicker stock and provide it with a handle 
(see data card, P.S.M., June 40, p. 147). 
‘The block will hold thin stock flat, and also 
serve the purpose of helping push the work 
over the cutter head. 
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For surfocing short pieces or thin 
stock, use a push block such as is 
shown at the left, This not only 
protects the hands from possible 
injury, but will keep light work 
flat and rigid on the table. For 
@ good grip on the stock, fasten 
a cleat across the back end of the 
block, or else glue coarse sond- 
poper firmly to its undersurface 


ead by sliding it along on th 


ing ledge. End rabbets also con be formed by using a backing block 


How is rabbeting done on a jointer? 


Remove the guard, set the fence at a 
distance from the ends of the knives equal 
to the width of the desired rabbet, and 
lower the front table to the required depth. 
Slide the work along on the rabbeting ledge, 
as shown in one of the photographs. 

Next month: advanced work on the jointer. 
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Sewing Cabinet in Swedish 


By JOSEPH ARONSON 


Author of The Encyslopesi of Furniture 


F YOU are planning to construct a piece 

of gift furniture for Christmas, it is not 
too early to select a good project. For this 
purpose, there is nothing better than a sew- 
ing cabinet or table. Besides, every home 
workshop must produce a sewing table 
sooner or later . . . if only to appease the 
distaff side of the household for those long 
evenings spent at the workbench! 

‘This design is in the form of a straight- 
forward end table, but with drawers special- 
ly planned to hold sewing supplies and 
work. The piece is light enough to be 
moved about, and it has a fixed top, rather 
than one which opens, su that there will be 
a place for the sewing lamp. Although 
the frankly functional modern style is used, 
it is tempered with the delicacy and re- 
finement of the Swedish school. 
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Birch plywood is used for making the 
case, its grain running vertically to match 
that of the legs. The top is of solid birch, 
screwed fast to the top drawer guides. At 
each of the rounded ends is a finger-grip 
recess by which the table may be lifted 
about. The outer corners of the legs are 
well rounded, and the inner faces below the 
bottom drawer rail are tapered outward. 
The plywood sides, which are 13/16” thick, 
are dadoed into the legs. 

Note that the drawers run on side guides 
fitted into the sides of the case, and the 
drawer sides are grooved to suit. The up- 
per drawer is subdivided to accommodate 
spools, pins and needles, scissors, and the 
like. The lower drawer is made deep enough 
to hold an accumulation of work or folded 
material. No handles are used. A notch in 
the front of the lower drawer, and another 
in the front bottom rail, afford a finger grip 
on the bottom of either drawer. ‘The draw- 
er bottoms may be recessed slightly just 
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Modern Style 


above these two finger notches, 

If nicely grained wood is used, 
the ideal finish is one that does 
not darken the tone, but may be 
polished to a satiny luster. Two 
coats of high-grade floor var- 
nish, the first well thinned, may 
be used for a modern nat 
color finish. Let dry se 
days before rubbing down thor- 
oughly with 8/0 waterproof pa- 


per and water. Polish with hard 
wax, 


LIST OF MATERIALS 
T 


WD 


1 1 

2 13/16 9% 

1 13/16 9% 12 
2 Drawer guides y ay ae 
2 Drawer guide h 18 


Divisions in the upper drawer of 
the table permit quick selection 
of spools, needles, and scissors 
Deep lower drawer holds 


, A oe [ISS 
| ROOVE 
i| % ¥ 
| es A } 
i} } 
Section on Center Diviston or Top Drawer. X - 
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Designed by Joseph Aronson, this 
decorative framed mirror is an ap- 
propriate accessory for any home 
furnished in Early American style 


Colonial 
Sisnboard 


Mirror 


BACKING Keita 


iano PLATE «+22 


COLONIAL tavern sign was 

the inspiration for this mir- 
ror frame. It can easily be made 
from a few pieces of old pine or 
similar wood. 

The mirror is actually framed 
in by the uprights and the top and 
bottom members, which are rab- 
beted for the glass. The free-stand- 
ing turnings are decorative and 
strengthen the frame. They are doweled 
in vertically. Since the turnings are heav- 
ier than the frame, the excess thickness is 
taken care of by leaving the ends unturned. 
‘The square blocks are then halved out and 
screwed to the back, as shown. 

Sandpaper the frame smooth and soft- 
en all sharp edges. To finish, apply several 
coats of wax, colored with oil color to the 
desired shade. The large surface of the top 
member may be appropriately decorated, if 
desired, with a painted or carved design, 
such as the painted ship on the frame in 
the photograph. 
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All four front 
mirror is hel 


LIST OF MATERIALS 


Description 


w. 

6 
Bottom 4 
1 


Uprights 
Turned uprights 1% 1% 23% 
Back wT 2B 


Fe: 

1 Top 
1 

2 21% 
2 

1 


Note: All dimensions are given in inches and are 
finished sizes. 
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Drawer Holds Record Player 


INSTALLING a record player in a drawer 

in a small end table greatly improves its 
performance by mufiling the needle-scratch 
and motor noise. The radio may be placed 
on the top of the table, and a shelf below 
will hold a record rack or record albums. 

The table illustrated may be constructed 
with a dollar's worth of lumber. A piece of 
white pine %” by 5\” by 4’ is needed for 
the sides of the table and the front of the 


\ 

| 1. Only the tenon cheeks are cut. 
| Suitable for members joining other 
| Parts some distance from end. 

2, Edges also cut. The shoulders 
| hide the ends of the mortise, and this 
usually results in a neater joint. 
| 3. For doors. Members are grooved 
| to receive a panel, and tenon has a 
step to close end of groove in stile. 
| 4, Double tenon, used on wide rails 

| or where extra strength is needed. 

| _ 5. Fox-wedged tenon. Hardwood 

| Wedges are inserted in saw kerfs. 

| Ends of mortise slope outward toward 

| bottom, and the wedges, forced in as 
the tenon enters, spread the tenon to 

| Gil the dovetailed mortise. 

H 6, Keyed mortise and tenon. Used 

1 

! 
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and Muffles Scratch of Needle 


A %" thick strip glued ond screwed to the side of 
the drawer, ond fitted to 0 groove in the table 
jing easy and prevent ti 


drawer. A piece of 14” plywood 2’ by 4’ 
completes the table and drawer, while the 
legs are sawed from a strip of white pine 
%” by 1%" by 7’. 

Dimensions depend to some extent on the 
size of the record player, so those suggested 
in Fig. 1 may be modified as necessary. 
‘The drawer will slide easily if constructed 
as shown in Fig. 2. A simple way to make 
each tapered leg is to cut a piece of %\” 
by 1%” stock into two pieces and fasten 
them together as in Fig. 3. Small corner 
braces are used to fasten the legs to the 
upper part—LILLIAN PETERSON. 


: 
| 

f 

to lock shelves and stretchers in place. I 
Wedge is driven into mortise in pro- | 
truding tenon. 1 
— i} 
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@ FLUORESCENT FLOOR LAMPS, containing 
elso a 100-200-300-watt incandescent light 

in o reflector bowl, are the latest help to 
sight in reading and cord playing. Two I4-watt 
fluorescent tubes, 15" long, in a special mounting, 
con be used with or without the incandescent bulb. 
A shade hides both tubes and reflector from view 


JIGGER PITCHERS FOR ICED DRINKS 
used for lemon juice, er 
butter, rum, or whisky, 
mix their own. The ji 


glosses. They prove to be a special convenience 
when @ porty is being served on the lawn or porch 


© FOR AUTOMATIC DEFROSTING just plug 
in this white enamel box between the el 

refrigerator's cord and the wall sock 

the indicator, and forget all about this kitchen 

chore that many are likely to forget anyway. The 

‘motor will shut off for an hour or s0 late 

‘every night and then outomatically turn on again 


TARNISH IS RETARDED and silverware kept 
bright by applying a clear liquid now on the 
market, after the articles have been cleaned 

with silver polish. Let it dry an hour, then rub the 

coating (which isn't a lacquer) lightly with a 

soft cloth, ond the shine will lost a considerable 

time. Soop and water will remove the coating 


SOUP HERBS GROW IN THE KITCHEN in 
«2 flowerpot which puts the city dweller on a 
footing with his cousin who has a patch of 
land. Just reach out ond pluck chervil, parsley, 
sweet basil, winter savory, or thyme—it’s fresh 
in your miniature and decorative garden. These are 
the five herbs now made available as poited plants 
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or fhe Aouschold 


DAMPEN LAUNDRY FOR IRONING ond 
still keep your fingers dry with this new type 


mely porous and 
tantly; the upper—that w 
in the hand—is hard and waterproof. The sponge 
is about 4" in length and comes finished in white 


TEA AND GREASE STRAINERS OF PAPER 
strain finer and clearer than wire mesh and 
will not break under boiling liquids. They 
‘are cleaned by turning upside down and flushing 
with water. Filters, held on by an elastic band, 
‘ore detachatle for repl ey are available 
in all standard sizes, 2/2" in diometer ond larger 


SLIP-ON IRONING-BOARD COVERS, mode 
of vegetable fiber, are pliable, absorbent, 
soft, free of lint, os well os insoluble even 
in live steam. Fabrics ironed on them ore said fe 


fo fi 12" by 48", 13" by 54", ond IS" by 
boards, as well as for use on sleeve boards 


DRAPES FOR ODD-SHAPED WINDOWS or 
for round of square pillars can be hung on 
this pliable metal strip. The base, which con- 
toins holes for mounting, is at 90 deg. to the top, 
lets for attaching drapery hooks. 
To install, bend to desired shape, cut to length with 
ordinary sheors, and screw or tock the rod in place 


RIPPLED PLASTIC VASES constructed of a 
thin sheet of transparent material add o 
new note to table and flower arrangements. 
Breakage resistance is high, ond the manufacturer 
has used ingenuity in the des ction of 
colors to chit 
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When marking or tooling straight lines on leather, always use a straightedge. In layin 
is being done in this photograph, a tin or cardboard template is useful for gui 


Leather 
Craft 


/HATHER craft is a hobby that is at once 

entertaining, useful, and profitable. It 
requires few tools and is comparatively in- 
expensive, yet the completed projects, when 
well designed and carefully executed, are 


poc------------------------------------ 


CRAFT LEATHERS 


Leather in many colors may be pur- 
chased from leather companies by 
whole or half skins, or by the square 
foot or square inch. Dealers will also 
cut Jenther from your pattern. and 
some of them furnish project kits of 
their own design. If much leather is 
used, it is more economical to buy 
whole or half skins. 

The best tooling leather is calfskin, 
but tooling steerhide also works well. 
Considering economy rather than dur- 
ability, tooling sheepskin may be used. 
Calfskin makes excellent _ billfolds, 
ladies’ purses, coin purses, cigarette 
and comb cases. Tooling’ steerhide 
makes durable biilfolds, key and card 
cases, book ends, notebooks. Toolin; 
sheepskin is used for book covers, boo! 
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out curves, as 
3 the marking fool 


valuable, They make excellent presents, 

If you learn the basic processes used in 
decorative leather work, you will find it 
easy to apply them to a great variety of ar- 
ticles. In doing this, you will have an al- 
most unlimited opportunity to exercise your 
creative ability, and that always doubles the 
pleasure derived from a hobby. 

The accompanying “data cards” are the 
first four of a series prepared by Raymond 
Cherry, professor of industrial arts, State 
‘Teachers College, Wayne, Neb, The com- 
plete set will cover all the fundamental op- 
erations in leather craftwork. 


4 
[LEATHER CRAFT—1] 


marks, card-table covers. Pigskin may 
be tooled in straight lines for letter 
cases, key cases, coin purses. 

Embossed leathers have designs im- 
pressed upon them. Embossed steer- 
hide and cowhide are used for brief 
cases, notebooks, camera cases, Sheep- 
skin is sold with fancy embossed de- 
signs or imitation grains of expensive 
leathers, such as ostrich, and is used 
for coin’ purses, book covers, billfold: 
Suédes are used for linings, handbag: 
belts. Reptile leathers are used for bill” 
folds, coin purses, handbags. Ostrich 
is used for billfolds, coin purses, book 
covers. Heavy steerhide, cowhide, and 
elkhide are used for’ belts, knife 
sheaths, moccasins. “Skiver” is thin 
leather ‘used only for linings. 
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MAKING DESIGNS and PATTERNS [LEATHER CRAFT—2] 


Before the leather is cut, it is nec- 
essary to prepare a full-sized pattern 
of heavy paper. If the finished article 
folds, the pattern also must be folded. 
On this pattern place the design for 
tooling, if any. The design may be 
original or copied from design books 
or other sources. Ideas may also be 
obtained by observing the finished 
leather articles shown in catalogues 
and shop windows. 

Blue-lined cross-section paper with 
%4” squares will aid in developing 
original designs. One’s first attempt 
at tooling should be done with a sim- 
ple design largely of straight lines. 


Do not try to decorate the entire ar- 
ticle. Remember that you must make 
allowance on the pattern for laced 
edges, folds, and fasteners. Check the 
pattern and design to see that they are 
correct before you cut out the leather 
and transfer the design. 

Permanent templates or patterns 
may be made from tin if a number of 
identical articles are to be made. 
‘They are a great help in laying out 
and cutting leather. Label them plain- 
ly to avoid possible errors in identify- 
ing and using them, and preserve 
them for reference in case duplicate 
Projects have to be made. 
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‘The best quality of leather for tool- 
ing comes from the backs of animals. 
‘Use a steel square and chalk to lay 
out lines on the grain or finished side 
of dark-colored leather, and a pencil 


on leather which is light in color. 

Place the leather on a cutting board. 
Hold the steel square or tin template 
on the layout lines. Use a sharp knife 
to cut all straight edges. Hold the 
blade at a 45-deg. angle and cut 
through the leather on the first stroke. 
Curves may be cut with tin snips. Do 
not cut past corners. 

When two or more pieces of leather 
are to be joined, the edges must be 
thinned so that the assembled edges 
are no thicker than the original 
leather. This is called “skiving.” A 
thin slice is cut from the unfinished 
side as shown. 
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OUTLINE TOOLING 


‘To make tooling leather pliable, moisten the entire 
unfinished side until the finished side darkens. Then 
fasten the pattern with the design to the finished 
side by using paper clips. Place the leather on some 
smooth, hard surface, such as marble. 

‘Trace the design with a leather-tracing tool held 
as a pencil. Use a straightedge to mark straight 
lines. Raise one end of the pattern to see that the de- 
sign is clearly outlined on the leather. Remove the 
pattern. 

Go over the design several times with a leather 
modeler until all lines are uniformly depressed. Al- 
ways use the straightedge to tool straight lines. 
‘Work from the outer edges toward the center on all 
lines to avoid stretching the leather. Leather is too 
wet for tooling if water oozes up back of the mod- 
eler. After tooling has been completed, place the 
leather in the position desired until it dries. 


Laer 


TRACING DESIGN 
‘ON LEATHER. 


LexinEs 
‘OUTUNE TOOLING 
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Art-Metal 
Foundry 


COMPACT UNIT 
ENABLES ANYONE 
TO CAST SMALL 
GIFTS, NOVELTIES, 
AND MODEL PARTS 


By H. John Blann 
and Tom E. Moore 


ASTING small objects in soft 
metals becomes a simple 

task in the home workshop for 
anyone Who will take the time to 
construct this compact little art- 
metal foundry. It makes pos- 
sible the casting of a variety of 
ornaments, buttons, costume 
jewelry, toys, and small parts for models. 
A unique feature of the outfit is the fact 
that the casting is done in FFF pumice 
stone and glycerin mixed in an 8:1 ratio 
by volume. This takes the place of the 
usual foundry sand. It is extremely ac- 
curate for fine-detail casting, and has two 
other definite advantages over the regular 


The comple! 
board and flask, packs neatly into a metal-lined carrying box 


minioture foundry outfit, including the molding 


it requires no parting sand, 
cleanly from the pattern and 
from itself; second, it requires no temper- 
ing with water as does sand, hence, no 
steam pits occur in the castings, and there 
is no time lost waiting until sand that is 
too wet has dried sufficiently for use. 
‘The pumice and glycerin may be mixed 


. 1. The pattern of the object to be cost is 
pla od face up on the molding board, and the drag 

wetted over it, The precess hc modified 
version of that employed in regular foundry work 
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Fig. 2. Molding sond is packe: 
drag and rammed down. A unique "sand" mixture 
of pumice-stone powder and glycerin, well suited 
for fine-detoil casting, is used in this process 
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with a mortar and pestle 
either by hand or in a 
specially constructed set 
to be used in a drill press. 
Turned from hardwood, 
the mortar is approxi- 
mately 8” in diameter and 
1%" deep; the pestle is 
made about 2” in diam- 
eter, with a neck small 
enough to be clamped 
lightly in a drill-press 
chuck. Still another way 
is to mix the pumice and 
glycerin first with enough 
water to make a thick 
paste, then evaporate the 


The mortor and pestle used to mix 
pumice stone and glycerin are mode 


the metal lining for the 
bottom of the box. The 
lining is of bright tin 
plate or 22-gauge galva- 
nized iron. 

‘The miniature foundry 
tools are made from odds 
and ends. The pattern for 
the flask is constructed 
from small pieces of pine 
or mahogany and finished 
with two coats of orange 
shellac. The flask cast- 
ings may be made at 
home or obtained from a 
local foundry at nominal 


water by heating this 
paste in a shallow pan. If 
the water is not entirely 
removed, however, steam pits will appear 
in all castings, and one of the advantages 
of the mixture will be lost. 

‘The mixture is kept in an air-tight jar 
when not in use to prevent absorption of 
water from the air. The “sand” can be 
used over and over again, but in time the 
edges of the grains will become round, 
thereby losing “tooth.” When this occurs, 
the pumice and glycerin mixture should be 
replaced. 

‘The box in which the foundry and found- 
ry tools are kept is made in the form of 
@ carrying case. A block of wood is pro- 
vided to hold the foundry tools, and there 
is a ledge to support a molding board. 

‘This ledge is undercut with a narrow saw 
kerf on the underside to incase completely 


‘of hardwood. They are turned in the 
lathe to the dimensions indicated 


cost. If the castings are 
to be obtained from a 
foundry, it will be well 
to have them made from 
bronze or cast iron for maximum durability. 

Slicks are forged from valve springs, 
following the pattern of regular foundry 
slicks. The ladle may be purchased at a 
hardware store. The sprue cutter is a 
piece of %” brass tubing. It is turned on 
a lathe on one end so that the interior is 
cut away to a sharp edge, as shown in the 
drawing. 

The rammer is turned from hardwood, 
such as maple or birch, or it may be made 
from cold-rolled steel, brass, or aluminum, 
Galvanized iron is used for the shovel, 
which is cut to the pattern given in the 
drawings, then folded, soldered in the 
corners, and fitted with a bent wire handle. 
‘The handie is riveted on. The molding 
board is a scrap of five-ply fir, 6" by 10”, 


Fig. 3. Superfluous sand is next struck from the 
top of the packed drag, and the drag turned over 
fon the molding board. A slick is used to remove 
excess sand above the parting line of the pattern 
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Fig. 4. The cope is placed on top of the drag. 
‘Send is packed into it ond rammed, and the excess 
struck off. Next, the two parts of the flask are 
separated so that © sprue con be cut for pouring 


am 


or of pressed wood of the 
same size. 

Metals for casting in- 
clude lead, tin, pewter, 
type metal, and die-casting 
metal. If a cast-iron flask 
is used, brass, bronze, cop- 
per, and other metals which 
melt at higher tempera- 
tures may be used pro- 
vided that facilities are 
available for melting them. 

‘The process of art-metal 
casting is a miniature ver- 
sion of regular foundry 
work. The steps are shown 
in the accompanying illus- 
trations. The model or pat- 
tern in this instance is a 
horse-head medallion. 

In Fig. 1 the pattern has 
been placed face up on the 
molding board, and the drag 
inverted over it. The pum- 
ice is packed into the in- 
verted drag, and is rammed 
tight as in Fig. 2. Super- 
fluous “sand” is struck from 
the top of the drag, and 
the drag is turned over. A 
slick is then used to remove 
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Fig. 5 (left above). The pouring sprue is cut 
pattern is then gently removed. Fig. & (: 
flask is placed in a vise for pouring. The finished casting appears at left 


both parts of the mold. The 
ht above). Reassembled, the 


| +flask- 
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icture foundry tools are made from odds and ends 
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| construction 
~ of box 


block to 
hold toolr™ 


iano hinge 
Piano hinge 
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Box for foundry and tools is lined with 9: 
oF tin, has block for tools, and ledge for molding board 
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ELECTROPLATING, PART 5 


A simple half-wave electrolytic rectifier 
will supply direct current for electroplating 
of an experimental nature or when the size 
of the work is not large. It makes use of the 

rinciple that when two metals are immersed 
fra‘ suitable electrolyte, they will set-up a 
greater resistance to current flowing in one 
direction than in the other. 

‘A glass container such as a fruit jar, may 
be used to hold the electrolyte. ‘This' may 
consist of a strong solution of dibasic am- 
monium phosphate or of ordinary borax. 
Cover the jar with a piece of wood which has 
been soaked in hot paraffin. To the under- 
side of the wood, screw a strip of sheet lead 
and another of aluminum, so that they will 
be suspended in the electrolyte. The surface 
area of the strips will determine the amount 
of current that can be rectified. Connect the 
rectifier, in series with a 60-watt or larger 
lamp, to the 110-volt A.C. supply. 


[oo-- oo ------------ 
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excess “sand” above the parting line 
of the pattern (Fig. 3). 

The cope is placed upon the drag, 
sand is packed and rammed into it, 
and the excess is struck off (Fig. 4). 
The parts of the flask are separated 
(Fig, 5), and the pouring sprue is cut 
with the sprue cutter. This sprue ex- 
tends in both parts of the mold from 
the pouring hole in the flask to the 
pattern. Final trimming away of 
sand is done by use of a slick. The 
pattern is then gently lifted out and 
the flask reassembled. A simpler way 
to remove the pattern is to turn the 
drag upside down and let it drop out 
of its own weight. 

The flask is sandwiched between 
two pieces of pressed wood. It is then 
held securely in a vise, with the pour- 
ing sprue up. Molten metal is poured 
in carefully until it runs over the 
edges (Fig. 6). This is an unconven- 
tional method, but gives satisfactory 
results. 

‘When the metal has cooled until it 
is no longer shiny and the top surface 
has become hard, the mold can be 
separated. After it has cooled su! 
ficiently to be handled, the sprue 
metal can be broken away from the 
casting. The casting is then cleaned 
with an old toothbrush, smoothed 
with jeweler's files, and buffed or 
polished. 


Eprtor'’s NoTE: This special type of 
work twas introduced to hobbyists by 
Mr. Blann when a senior at the State 
Normat School, Oswego, New York. 
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Quickly Made Gift Projects 


DESIGNED FOR POPULAR SCIENCE BY ERNEST R. DEWALT 


LAZY-SUSAN CONDIMENT SET. Stock glass- 
ware is used, the stoppers and the jar 
cover being individually fitted. The set 
shown was made f oak, but any good 
turning stock will serve. Mount a 10” 
disk, 1%" thick, on a faceplate for turn- 
ing the tray. An expansive bit forms the 
various recesses, into which cork disks 
are glued. Turn the base and attach it 
with a single countersunk screw, left 
loose enough to permit the tray to re- 
volve. Part of a small glass spoon such 
as is used in tall drinks is cemented into 
a turned handle to form the mustard 
ladle, 

‘The wooden parts may be tinted with 
filler or stain, and finished with three 
coats of shellac or two sprayed coats of 
clear lacquer, rubbed, waxed, and pol- 
ished. Approximate time, 5 hours. 


RACK FOR TABLE-TENNIS BALLS. Well-sea- 
soned pine is suitable for this game-room 
accessory. All rabbeting and grooving are 


done on the circular saw. The bottom is 

band-sawed or shaped with a rasp. Glue 

and clamp together. Attach small metal 

hangers f-r mounting. A dull black finish 

contrasts well with the white balls, of 
ich the rack holds six. Approximate 
e, 3% hours. 


CIGARETTE OR JEWEL BOXES. If for cig- 
arettes, these boxes should be made 
the right width to fit your favorite long 
or standard-size brand. Glue up the sides 
and bottoms, and sand or plane the boxes 
to shape after the glue has set. The lid 
rabbets are cut into the ends or formed 
by gluing small fitted blocks to the inside 
faces. Make the decorative grooves on the 
smaller box by running it over a circular 
saw set to cut 1/32” deep. Lids may be of 
plastic, glass, or wood. Sand the boxes 
smooth, apply two coats of clear lacquer, 
rub down with fine abrasive paper, and 
finish with wax. Approximate time, 314 
hours each, 


% re 
— 
s 45 betTON Tn 


OCTOBER, 1941 


CRAFTWORK 


175 


Rumpus-Room Clack 
DESIGNED BY JUAN OLIVER 


F THE game room must 
have a clock—and time 
is all too likely to pass un- 
noticed there if none is 
provided—tet it by all 
means be an amusing one. 
‘The smiling gentleman il- 
lustrated will tactfully 
mind you and your guests 
when it’s time to call it a 
day, and just as cheerfully 
welcome you back again 
for hours of fun. He can 
be kept on the home bar, 
on one of the shelves be- 
hind it, or wherever he 
will be in plain sight. 
White pine will do nice- 
ly, and if no 2” thick stock 
is on hand thinner ma- 
terial can be glued up to 
that size. Lay out the fig- 
ure on 1” squares, then 
saw out the opening for 
the clock. An electric one 
is ideal, of course. The 
base or legs will probably 
have to be removed. Hol- 
low out the figure from 
the back, if necessary, for 
any projecting parts, 
Band-saw or otherwise 
cut out the body, making 
certain that the feet are 
flat and square so that the 
figure will stand firmly. 
With a sharp chisel, cut 
back the face, the hat 
above the brim, and the 
arms and shoulders about 
4%". The hands are further 
recessed about 1/16”. In- 
sert the nose and eyes, 
Make a shallow cut for the 
mouth, and glue on the 
small blocks at the feet. 
After sanding smooth 
all over, apply two thin 
coats of shellac, sanding 
lightly again after each. 
Paint as in the photo- 
graph, or with stripes or 
checks if an even more 
comical effect is wanted. 
The boutonniere, tie, and 
fingers are simply painted 
on. Approximate working 
time, 3 hours. 
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Inlaid Ring of Maple Ornaments 


Turned Walnut Powder Bowl 


LATHE-TURNED inlay decorates this pow- 

der or trinket bowl. Select a block of wal- 
nut of sufficient thickness to permit turning both 
the lid and the bowl. Glue it to waste stock with 
paper between, and mount on the lathe faceplate. 
Shape the front and smooth off. With a parting 
tool having a point 1/16" wide—it can be made 
from the tang of a file—cut a groove 1/16” deep 
in the face. Remove from the lathe. 

Now mount a small maple block on a faceplate 
and turn a ring the size of the groove, fill the 
groove with glue, and force the ring into it. When 
the glue has dried, remount in the lathe and cut 
the maple block off with the parting tool. 

Rub wood filler on the work and let it dry. Ap- 
ply shellac, While wet, hold a cloth, moistened 
with shellac, alcohol, and a few drops of oil, 
against the lid and run the lathe at moderate 
speed for a hard, dry finish. Then turn the lid off, 
leaving %4” on the underside to fit into the bowl. 

‘Turn out and finish the inside of the bowl. Glue 
felt to the bottom.—BENJAMIN NIELS! 
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Groove is cut 1/16" deep in face of block 


Mople ring turned 1/16” for bowl-lid inlay 
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Ring ready for gluing into groove in block 


Work is remounted and marie block cut of 
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JIG-SAWED MENAGERIE 


TEACHES CHILDREN TO MATCH COLORS AND SHAPES 


By Phoebe Knight 


SET of these colorful cut-out animals 

will keep young minds and hands 
happily occupied for many hours. Putting 
the figures together teaches a child to dis- 
criminate between colors, to fit matching 
shapes, and, in conjunction with picture 
books, to recognize the various animals 
represented. It also develops his creative 
instinct, and rewards him with a sense of 
accomplishment—factors today recognized 
as essential to proper development. 

‘The figures can be cut on a band or jig 
saw. Lay out the patterns on 4%” plywood 
by means of %” squares, as in the ac- 
companying drawings. The arrangement 
shown makes it possible to cut all twelve 
from a 12" by 24” sheet. 

‘The scroll cuts that enable the figures to 
be taken apart need not be precisely as 
shown, but can be free-hand. Keep them 
smooth, however, and avoid sharp corners. 

Bases are of %” white pine, maple, or 
other available wood. The end rabbets are 
slightly deeper than half the thickness of 
the stock, and can be made on a jointer, 


band saw, or circular saw. A disk or belt 
sander will quickly round the ends, leaving 
them smooth for finishing. Locate the holes 
in these ends accurately 0 that the bases 
may be joined interchangeably. Into each 
base drill three, four, five 4” holes, ac 
curately spaced 1%” apart. A strip of tin 
with five punch marks makes a convenient 
template for marking their locations, 

Assemble each figure temporarily and 
drill two %" holes 1%", 24", or 3%" 
apart—according to the size of the animal 
—into the bottom edge, This permits 
mounting the smaller figures on any base. 

‘The pegs are 14%” long pieces of \%” 
maple doweling, sanded smooth to an easy 
fit in the holes, then waxed and polished. 
Cut plenty so that you can replace lost 
ones. Leaving them loose affords the child 
another interesting problem. 

‘The entire set of figures can be kept 
neatly in a box built as shown. 

Sand all the animal parts well to remove 
splinters. Paint them and the bases in four 
or more colors, such as bright red, green, 
blue, and yellow, finishing all edges. Be sure 
to use nonpoisonous, washable enamel. 
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OTH children and adults will enjoy hav- 

ing these amusing little place-card hold- 
ers on the party table. For that reason it 
may be well to make up two sets of them— 
one painted in bright colors for young 
guests, and the other finished as described 
below, for use at informal dinners. 

‘The original was band-sawed out of 114” 
mahogany, the shoulders and tail sawed and 
carved to shape, and part of the body left 
the natural color of the wood. However, 
any well-seasoned stock that does not split 
readily can be used. Carving can be sim- 
plified by gluing the body up of three 
pieces. See that the grain of the center sec- 
tion runs lengthwise of the bill, 

Drill the body for 14” dowels to serve as 
legs, and slot the bill with a fine saw blade. 
After sanding smooth, apply a thin coat of 
shellac, sand, and apply a heavier coat. 

‘The top of the head, tail, and wings are 
black. ‘The latter may be painted separately 
and bradded in place when dry. Paint the 
front of the neck and body white. Insert 
bright gilt upholstery tacks for eyes. Cut 
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the base out with a jeweler's saw. Attach 
it with 14” flathead brass screws to the 
dowels that form the legs. 


Unique Dowel-and-Plastic Rack for Three Small Flowerpots 


is 


You can make this holder in an eve- 
ning. Section at right shows how — 
dowels are slotted for the bottom ~~ 
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Suare the ends of two 15” lengths of %” 
dowel on a sander, and cut a \" deep blind 
slot lengthwise in each one on a circular saw. 
‘The end slots are cut at an angle of 60 deg. 
Finish with two coats of clear lacquer, The 
curved top may be of phenol-formaldehyde 
plastic or plywood, 1/16” by 3%" by 14%". 
Cut the 2” holes for the pots with 
a circle cutter, on a jig saw, or by 
scoring with dividers. The 2” by 
13%,” bottom piece may be of the 
same material. Assemble with 
escutcheon pins driven into pre- 
drilled holes at each end of the 
stringers. Approximate time, 3 
hours.—E. R. D. 
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turesque rifles used in the Civil War. Slightly over 
jing. It can be mounted on a plaque, if desired 


Historic Sharp’s Rifle 


IN A HALF-SIZE WHITE-PINE MODEL 


BY CARL G. ERICH 


'HE prototype of this half-size whittled 
model is the Sharp's rifle, patented in 
1852 and widely used in the Civil War. 
Experts consider it to have had the best of 
all breech-loading systems used in that per- 
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carbines in large quantities, although it wai 
originally a Northern gun manufactured in 
Hartford, Conn. 

Make a working drawing and transfer it 
to a 1” by 4” white-pine board. Jig-saw 
the inside of the trigger guard first, then 
the outside shape. Draw a center line 
around the sawed edge as an aid in carving. 

The two hollows marked A are shaped 
with a small gouge or a knife. Carve the 
hammer separately from 14” stock and 
dowel and glue it in place. Round and slot 
one end of the dowel to resemble an oval- 
head wood screw. Bend the ring holder 
from 3/32" wire, the ring from 1/16" wire. 

The barrel is bored 3/16” to a depth of 
an inch or two. After the carving and sand- 
ing have been completed, score the outline 
of the recess-cover plate on the right side 
of the stock, and all the other markings, 
with a narrow V-cut. Should a part break 
while carving, glue it back, and allow to 
dry before proceeding. Cut trigger and 
guard across the grain. 

‘The model may be left natural or colored, 
and lends itself to mounting on a plaque. 
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Binding Posts Improve the Control Box of a Model Railway 
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CUT SLOT iN END OF PLATFORM 


MODELS 


UCH time may be saved in 

wiring a complicated model- 
railway layout if the wires from 
the rheostats, switches, and other 
equipment housed in a control 
box of the type shown are brought 
out to easily accessible binding 
posts fixed to the underside of the 
box. The chance of making wrong 
connections is lessened. 

Remove a section of the bottom 
of the control box and attach in 
its place a %” panel of tempered 
composition wood or hard board. 
In this panel locate and drill holes 
on 1” centers to take No. 6-32 
roundhead brass screws 14" long. 
Fasten these screws to the panel 
with lock nuts, and add another 
nut on each screw for securing 
wires to the layout. 

Inside the box, solder connect- 
ing wires from the controls to the 
slotted heads of the screws, and 
identify the binding posts on 
strips of paper pasted adjacent to 
each group of posts on the out- 
side of the panel. Nail blocks on 
each end of a 4%” plywood cover 
to bring it flush with the bottom 
of the box. The side of the cover 
is left open for wires leading to 
the layout—C. ELMER BLACK. 
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Better Detail on Scale-Model Planes 


By FRANK ZAIC 


EALISTIC nonflying scale models are 
easily made by carving the parts from 
the solid balsa and simulating the construc- 
tional features. Finish the surfaces smooth- 
ly before cementing the parts together. 
After assembling, apply several coats of 
dope and rub down with very fine silicon- 
carbide paper, used wet. Pores can be filled 
with successive coats of wood filler, each 
sanded well before the next is applied, or 
concealed by covering the model with thin 
silk or tissue paper before applying colored 
dope. 


IMITATION RIB LINES. To give the appearance 
of ribs or stringers under fabric, stitch fine 
silk thread over the wing or fuselage as 
shown, pull tight, and apply dope sparingly 
along the thread. When dry, cut the waste 
ends off carefully. Be sure spacing is uni- 
form, Cover entire wing surface and threads 
with paper or silk, 
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NAVIGATION LIGHTS. Put colored-glass push 
pins into the edges of the wings and rudder; 
then cement on fairing pieces of balsa 
shaped in front to fit the pinhead. 


MARKING OFF SURFACE AREAS. Apply very 
narrow strips of black paper, using rubber 
cement as an adhesive, to set off rudder and 
aileron areas, This method may also be used 
for forming stripes on long or flat surfaces. 
Spread rubber cement on both the surface 
and the paper strip, let dry, and press the 
strip in place. 


STREAMLINED LANDING-GEAR STRUTS. Wooden 
struts are easily broken, and it is hard to 
fasten wire axles to them without resorting 
to unsightly thread bindings. The strut 
shown is made of thin-walled tubing and 
wire, Insert the latter before squeezing the 
tube to shape. Press and cement the flat- 
tened upper end of the tube into the fuselage. 
‘The bottom end may be bent out as shown to 
provide a cementing area for wheel “pants,” 
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EGLECT and improper storage during 
the winter probably damage more boats 
than are ever worn out from normal use. 
‘Time spent in caring for your craft in the 
late fall will be more than repaid when you 
take to the water again, and may prevent 
serious and costly checking, opening of 
seams, and other troubles. 


SMALL BOATS. Store in an unheated garage, 
shed, or boathouse, comparatively dry and 
with good circulation of air. Kayaks or 
canoes can be laid on an overhead rack; 
short outboard boats stood on end. A boat 


that cannot be stored indoors may be kept - 


under a building if there is room to raise it 
off the ground, out of reach of snow and 
rain. Excessive drying of planks results 
from storage in a heated room or near a 
furnace. Paint may crack, seams open, and 
planks check or even split. Dampness causes 
fittings to corrode, and often buckles planks, 
especially on the deck or sides. Bad air 
causes dry-rot. 


CRADLE FOR LARGER BOATS. Craft bigger than 
@ rowboat or small outboard runabout must 
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Storing Your Boat for the Winter 


be supported to prevent sagging. A cradle 
to fit the bottom is ideal. It should have 
three or more cross-bearers, depending upon. 
the size. The boat may be floated over a 
cradle, under which rollers have been placed, 
and pulled up on shore with an automobile. 
An auto trailer with a cradle on it to fit 
your boat is excellent for storage. 

Craft so large that they must be hauled 
out on marine ways and stored in a regular 
boat yard should be blocked up as shown in 
the drawings, the keel supported at no less 
than three places. 


CANVAS COVER. For outdoor storage, a cover 
is necessary. Canvas is satisfactory if sup- 
ported on a framework to shed rain and 
snow. The framework should have a ridge- 
pole, rafters, and eaves battens. The battens 
hold the canvas away from the hull, permit- 
ting air to circulate inside. The canvas may 
be nailed or lashed down. It should be at 
least 10-oz. material, preferably water- 
proofed. Tar paper may be used, but will 
last only a single season, 


WATERPROOF-PLYWOOD COVER. Outdoor ply- 
wood will outlast canvas. Make the cover 
in sections, numbered for reassembling the 
next fall. Still better is a collapsible shed 
of waterproof plywood. 


OUTBOARD MOTORS. Drain the cooling system. 
Remove all water from the gear housing, 
and pack with fresh grease. Remove the 
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spark plugs and pour a tea- 
spoonful of lubricating oil into 
each cylinder. Turn the flywheel 
over several times, and replace 
the plugs. Wipe the outside with 
a cloth soaked in oil, and wrap 
to protect the ignition system 
from dust. Store the motor in 
a dry place. 


INBOARD-POWERED BOATS. Drain 
the water from the bilge, and be 


sure fresh air can circulate to Boats under 20’ 
all parts inside the hull. Drain rollers, os abov 
all water from the motor, water derneath, and pull with your automo! 
pumps, bilge pumps, and water 9vetheod rack for winter storage. Handle cono 


tanks, Put a teaspoonful of oil 
into each cylinder and turn the 
motor over a few times. Drain 
the gasoline tanks, and loosen 
the turnbuckles in the steering 
line. Coat with grease any parts 
likely to rust. To prevent the 
battery from freezing or de- 
teriorating, remove it and keep 
it charged during the winter. It 
may be advisable also to remove 
certain ignition parts and store 
them in a dry place. 


SAILS. To prevent mildew, store 
sails in a dry, well-ventilated 
place, hanging them and rope 
gear out of the reach of rats and 
mice, 
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HOW TO SAVE 
Storm-Damaged Trees 


By JOHN MODROCH 


ANY a splendid tree lost because 
of storm damage cannot be re- 
placed at any price. Prompt atten- 
tion given such a tree may save it 
or at least forestall the need for ex- 
pensive tree surgery later on. 

‘The jagged stubs of broken limbs 
and branches should be removed as 
soon as possible (Fig. 1). If a heavy 
limb is broken near the trunk, saw it 
off as close to the trunk as possible, 
leaving no projecting stub. To pre- 
vent the limb from falling and strip- 
ping off the bark, support it with a 
prop or a rope (Fig. 2). Where this 
is impracticable, make two prelimi- 
nary cuts in the order shown in Fig. 
3. A branch left without a vigorous 
shoot at its tip will usually die, 

A narrow-bladed, coarse-toothed 
pruning saw is the most practical 
one, but a keyhole saw is useful for 
working in crotches on small branch- 
es, and a coarse-toothed ripsaw can 
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CUT BROKEN BRANCHES on a slont back to the 
nearest vigorous shoot. If none is nearby, trim off 
the splintered end and watch for signs of new growth, 
whereupon the break may be cut back toward it 
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be used on heavy limbs. A bolt cutter, 
if available, can be used for pruning 
small branches and twigs. 

The fresh wounds of most trees should 
be protected. Common shellac, creosote, 
white lead, and asphaltum paint are all 
satisfactory for this purpose. Because of 
their antiseptic qualities, either creosote 
or shellac is often used as a first coat, 
followed by a more durable second coat 
of asphaltum paint, or a brushing mix- 
ture of white lead and linseed oil, to 
which lampblack may be added to 
match the gray of the bark. Outdoor 
spar varnish also may be used as a sec- 
ond coat. 

However, no dressing should be used 
on the wounds of stone-fruit trees such 
as peach, plum, and cherry. Further- 
more, the gummy sap that exudes from 
the wounds of resinous trees, such as 
pines, amply protects them, and it is 
necessary only to smear the resin well 
over the cut surface. Care should be 
taken not to cover uninjured bark with paint 
or any other substance that would seal its 
pores. During sap-flowing seasons, some 
trees are difficult to dress. Apply the dress- 
ing immediately upon completing the cut, 
before the rush of sap has begun. 

Long iron bolts (Fig. 4) can be used to 
prevent a weakened crotch from splitting 
and to draw the parts of a split crotch to- 
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HOW TO REENFORCE 0 free that hos cracked ina 
crotch. If the crack is wide, use a rope tackle to 
draw the parts together before drilling the bolt holes 


gether. Creosote the holes as thoroughly as 
possible, as well as the countersunk areas, 
before putting the bolts in place, Finally, 
cover the bolt ends with Portland cement or 
asphaltum roofing compound. 

Burns, whether caused by lightning or 
fire, are self-sterilizing. Scrape off the 
charred wood and apply one of the second 
coats previously mentioned. 


EXCEPT ON STONE-FRUIT TREES and very resinous 


trees, all cuts and wounds should be dre: 
flowing seasons, apply the dressing toe: 
ot once, before the sap has a chance to ooze out 
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‘(0 COMPLETE the industrial mobilization of America, a 

huge army of new machinists is needed. Some of these 
men are being trained in vocational, industrial, and technical 
schools; others have to acquire a knowledge of machine-shop 
practice while hard at work in factories and shops. In an 
effort to help both classes, POFULAR SCIENCE has prepared a 
series of instructive, useful projects. ‘The first four appear in 
this issue and others will follow. 


Turning a Plumb Bob from Hexagon Stock 


AN ACCURATE plumb bob can be made quickly from either 
brass or steel. A short piece of 114” hexagon stock is chucked 
in the lathe and supported by the tailstock while the rough- 
ing cut is made, as shown in Fig. 1. After the point has been 
roughed out, the stock is cut in two, and a finishing cut taken 
(Fig. 2). The stock is then reversed in the chuck (Fig. 3), 
and the end drilled and tapped to the dimensions given in 
the drawings below. By supporting the outboard end of the 
tap with the tailstock center as shown also in Fig. 3, the 
threads can be accurately cut. 

‘The small end cap is turned to shape on the end of a solid 
rod (Fig. 4), then threaded, drilled, knurled, and cut off. 
‘This cap (Fig. 5) allows the cord to be fastened centrally. 

‘The completed plumb bob, with cap and cord attached and 
ready for use, is shown at the bottom of the puge in Fig. 6. 
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How to Make a Pair of Small Clamps 


TOOLMAKERS’ clamps have many uses, AS a 
rule, they are purchased, but making a pair is 
an instructive project. 

‘The clamp jaws (see Fig. 1 and drawings) are 
made from %" square stock, while the screws 
are turned from %” round stock. Both, when 
complete, are casehardened. 

‘When the stock for the jaws has been cut to 
length, each jaw is milled at an angle in the 
milling attachment, which is set at 13% deg. 
(Fig. 2). ‘The back end of each is then rounded 
on the disk sander (Fig. 3) and the holes for the 
screws are drilled (Fig. 4). One jaw is drilled 
with two 17/64” holes and tapped 5/16”-20, while 
the other jaw is drilled at one end to clear one 
screw, and drilled partially through at the other 
end to receive the shouldered screw. 

‘The screws are turned, threaded, and knurled 
at one chucking (Fig. 5). A 5/32" hole is drilled 
through the head of each for a short steel rod. 
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Tue tap wrench shown in Fig. 1 and the 
accompanying drawings will take taps 
from 3/16" to 5/16", but the dimensions 
can be changed and the wrench made 
smaller or larger. A set of three of these 
tap wrenches in your kit would handle a 
wide range of taps, as well as reamers and 
drills with square or round shanks. Turn- 
ing them in the lathe is not a difficult 
operation, but it will add materially to 
your practice work. 

‘The body of the wrench is made from 
9/16" by %” tool steel. It is centerdrilled 
on one end and rough-turned to 
(Fig. 2). In Fig. 3 the threads are 
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also being drilled for the clamping rod. 
The hole to receive the tap shanks is drilled 
as in Fig. 4; note that it is slightly off 
center. The V-notch, which is filed in by 
hand, will center the hole. 

‘The slot for the pin which holds the 
clamp rod in place is cut in the milling at- 
tachment (Fig. 5). The loose handle is 
turned to shape and knurled, and it is 
drilled and tapped at the same chucking. 
‘The clamp rod is next turned. Dimensions 
are given in the drawings. Figure 6 shows 
the finished handle with the spring and 
clamp rod; Fig. 7, the parts assembled, 


Sliding Sleeve on Center Punch Serves in Place of Hamm 


Tue construction of this center punch 
(Fig. 1) is such that the use of a hammer 
is unnecessary. A sliding sleeve is used as 
the driver. The punch will therefore be a 
welcome addition to the tools of the me- 
chanic who has to do layout work within 
close limits. 

The center punch should be made from 
a good grade of tool steel, hardened and 
ground on the point. For the sliding-sleeve 


hammer, however, less expensive machinery 
steel can be used. It should be 1%" in 
diameter. 

Chucked in the lathe, the sliding-sleeve 
hammer is first centerdrilled and turned to 
shape, then knurled for a better handgrip 
as in Fig. 2, The hole for the center punch 
is drilled and reamed, and the finished part 
is then cut off with a parting tool as shown. 
in Fig. 3. After this operation, the end 
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Dimensions for making center punch, cap, and sliding sh 
|. All three parts can be turned from two small pieces of stock 
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of the sliding sleeve is faced smooth. 

In making the center punch, a %" bar 
of tool steel is chucked as in Fig. 5 and 
centerdrilled for tailstock support. Then 
it is turned to the dimensions given in the 
drawing, cut off, and filed to a point in 
the lathe. Reverse it and thread the other 
end with a die for the cap. This is turned 
on the end of a rod as in Fig. 4; it is knurled 
and cut off, reversed in the chuck, and 
drilled and tapped \"-28 to fit the end of 
the center punch. 

Harden the head, then temper it to a 
straw color. Finish the point by grinding. 
The completed parts are shown in Fig. 6. 


Paint Striper Big Help in Lettering Small Signs Neatly 


Nearer, faster, and more uniform letter- 
ing can be done by the amateur sign painter 
with a small striper instead of a brush. 
The guide arm of the striper must first be 
removed or turned up out of the way. 
Sketch in the lettering with a pencil and 
go over it with the striper held like a pencil 
or pen. If the striping wheel is not as wide 
as the required letters, make parallel 
strokes until you have built up the neces- 
sary width._EvGENE H. MORRISON. 
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Simply Made Nutcracker Tool Does Speedy Job of Knurling 


HOLES 10-32 


HELD like a nutcracker or a pair of pliers, 
this knurling tool enables one to knurl 
faster than with a regular lathe knurler. It 
ean also be used on rods chucked in the 
drill press or even on work clamped sta- 
tionary in a bench vise. 

‘The handles and adjustable connecting 
bar are made from cold-rolled steel as 
shown in the drawings. The knurls may be 


SHOLES ig C'SINK FOR RIVETS, 


made from %” drill rod 
in the lathe with an ordi- 
nary lathe knurling tool. 
Use each roller separate- 
ly for the diamond knurl 
—that is, left and right 
leads. Drill, ream, and cut 
off to %4" or the thickness 
of the slot in the handles. 

Make up sets of medi- 
um, coarse, and fine 
knurls. Since you will 
have two of one angle and 
one of the other, the tool 
will travel according to 
the angle of the two simi- 
lar knurls. Straight knurls 
are made the same way 
for coarse, medium, and 
fine work. The final op- 
eration is to harden and 
temper the knurls. The screws that hold 
them are also hardened after being thread- 
ed, cut to length, and slotted, 

‘A somewhat simpler method is to lami- 
nate or rivet together pieces of 14” by %4” 
cold-rolled steel instead of using a solid 
piece 1%" by %". Four knurls may be used, 
and the tool does neat knurling up to 1” 
in diameter.—Grorce A. ZIMMERMANN, 


Circular-Saw Table Acts as Substitute for Costly Surface Plate 


CIRCULAR-SAW tables of the better grade 
are usually ground with such precision that 
they may be used as substitutes for ex- 
pensive surface plates. Because their con- 
struction offers excellent means of clamp- 
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ing work, they will serve for holding a 
variety of parts during assembly. Like all 
surface plates, they should be carefully 
treated. Do not hammer on them or expose 
them to excessive heat.—H. R. H. 
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TWIN-CARBON ARC TORCH 


DOES PREHEATING, BRAZING, AND LIGHT WELDING 


By WALTER E. BURTON 


TWO-CARBON torch of this type is a 
useful adjunct to the ordinary arc 
welder. It can be used for many jobs 

that would otherwise require a gas torch, 
and will do brazing considerably faster than 
a straight acetylene (nonoxygen) brazing 
torch, besides certain types of light welding 
for which a single-rod arc is unsuitable. 

‘The materials required are: 2 brass rods 
%4" in diameter and 114” long, and 2 brass 
rods %” by 11”; 2 brass collars %” in di- 
ameter, with 1,” holes and set screws; 2 
pieces 1” maple doweling 5%” long; several 
pieces %” round brass rod; 2 set screws 
8-32 and 2, 6-32; 2 coil springs to fit over 
the \" rods; fiber, heavy stranded asbestos- 
covered cable, and miscellaneous nails, 
screws, and metal bands. 

‘The %” rods are threaded %4"-20 at both 
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ends, and the two pieces of 14" rod tapped 
the same at one end, and tapped at the other 
to receive the 8-32 set screws. The 17/64” 
holes for the carbons are drilled at an angle 
of about 70 deg. 

Centerdrill two %”" lengths of the %” rod 
with a No. 7 drill and tap one end of each 
%4"-20. Ream or counterbore the other ends 
to receive the cable. Drill and tap a small 
hole radially for a 6-32 set screw to hold the 
cable. 

The handles may be made of fiber or com- 
position rod instead of maple doweling, if 
the builder prefers. They are bored length- 
wise with a \” bit, then counterbored 4” 
to a depth of 24”. Sand or file a flat spot at 
the counterbored end of the pieces so that 
they may be glued together to form a narrow 
“Vv.” Glue a small block between the oppo- 
site ends, and nail or screw on two metal 
reénforcing strips as shown. 


Above, left, attaching 
heavy ‘asbestos-covered 
cre-lamp cable to one 
of the cable connectors 


Above, right, assembly 
of movable rod, showing 
spring and fiber thumb 
jed to collar 


At left, the assembled 
forch. To strike on or: 
touch carbons togeth 
by turning thumb pi 

then separate them jus 
a fraction of an inch 
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The torch in use, brazing together 


the size of the parts and add heat-radi 


— 38 
n wagner 


couAR sPainio 
Ve! camo Be 


DETAILS OF TORCH 
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‘To one of the brass collars rivet the fiber 
thumb piece. Slip this on one shaft, slide the 
latter through one handle, and put on a 
washer and a spring as illustrated. Screw 
the cable connector fast. Attach the cable, 
and pull the shaft against the tension of the 
spring until the cable enters the handle. Then 
tighten the brass collar in place. 

‘After assembling the other rod, adjust 
both so that the tips of the carbons will be 
in the position shown in the photographs 
when the torch is held in the hand. It should 
be possible to rotate one rod by means of the 
fiber piece with the thumb. The other rod can 
be locked in the proper position by thread- 
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08 of steel netting. The 
ore is guided over the work much like the flame of a gas forch. 
Below, the construction drawings. For heavy-duty work, 

ing fins to the shafts 
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ing a 6-32 set screw directly 
into the handle, as shown. 

The 70-ampere arc-lamp 
cable sold by theater-supply 
stores is suitable for connect- 
ing the torch. This cable has 
an asbestos covering, which 
may be rendered more durable 
by coating it with spar var- 
nish. However, No. 6 stranded 
60-ampere cable will also do. 

Carbons 1” in diameter are 
suitable for most work, and 
these may be obtained from 
welding supply houses. The 
cored type should always be 
used for alternating current. 
Some authorities recommend 
metal-sheathed carbons, which 
seem to differ only in that 
they do not get red-hot as far 
back from the tip as the un- 
clad type. 

If a welding transformer is 
not available, the torch can 
be used with a resistance unit 
on the 110-volt lighting cir- 
cuit, provided that the mains 
are heavy enough to carry a 
20-ampere load. The resistor 
=] can be made from two or four 
= standard electric-heater ele- 
ments. If only two are used, 
they must be altered as shown 
in the drawings. 

Remove the coiled wire, lo- 
cate its approximate middle 
point, and silver solder to it 
a 214” piece of No. 14 bare 
copper wire. Rewind the coil 
on the porcelain spool and 
mark the location of the sol- 
dered lead. Drill a hole 
through the spool at this 
point, using a small drill bit 
sharpened to a long point. 
Thread the copper lead 
through the hole and connect 
it to the center terminal in- 
side the spool. The ends of the resistance 
wire are connected together with a second 
piece of No. 14 copper wire and to the 
threaded jacket on the base. This alteration 
permits each element to pass four times the 
current it originally did. 

Mount two porcelain sockets on a base 
with a 10-ampere switch to short out one of 
them. Cable clamps can be made from %” 
brass rod as illustrated. It may be well to 
shield the cable from heat by placing a col- 
lar of asbestos paper around the socket of 
the nearer element. 

If four elements are used, they need not 
be altered, and the incidental heat is more 


crease 
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readily dissipated. With the two- 
switch arrangement shown, an in- 
termediate current can be ob- 
tained. Hither unit may be cooled 
by directing an electric fan 
against it. 

‘To strike the arc, bring the 
carbon tips together, then sepa- 
rate them a fraction of an inch. 
On a welding transformer, oper- 
ate the torch at the lowest heat 
that will give an arc resembling a 
gas flame. 

Aluminum welding should be 
done on a low-amperage tap, and 
some practice will be necessary to 
avoid burning the metal. Use a 
suitable flux and regular alumi- 
num welding rod. 

In doing hard or soft soldering, 
as in brazing, be sure to heat the 
work enough before applying the 
solder, 

No electric welding equipment 
should ever be used without pro- 
tection from the powerful ultra- 
violet rays the arc produces, to 
which no bare skin whatsoever 
should be exposed. Wear a weld- 
ing helmet fitted with an approved 
window, and heavy gloves reach- 
ing well up on the wrists. 

‘This torch is substantial enough 
for fairly heavy intermittent 
work. For heavy-duty operation 
the parts should be made heavier, 
and radiating fins can be added to 
the shafts to help dissipate heat 
before it reaches the handle. 


(eee SSeeceee= 4 
| I 
| CARBON WELDING ELECTRODES [ METAL WORKING ] | 
| Cored carbon electrodes for use with alternating current contain materials | 
| that make it easier to hold an are and afford a long, hot-tail flame when { 
| used in toreb-type holders, Cored A.C. electrodes are avallable in ai- 1 
| ameters of 3/16", 14", 5/16", %", 7/16", and 1%", and in lengths of 6”, | 
| Brand 19°, ‘The following are the reccmamended emperages'for various | 
| sizes of A.C. electrodes: | 
| 1/4” diameter — 5 to 30 amperes ! 
H 5/6” " =—20to 50” ' 
' 3/8” "  —40to 80 ” | 
I 1/2" " 5 to125 ” | 
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A miniatur 
sulphur dioxide ga! 


By KENNETH M. SWEZEY 


AN YOU explain the mystery of the 

mechanical refrigerator in your kitch- 
en—how a tiny gas flame, or a purring 
motor, turns heat into cold? Do you un- 
derstand why “quick-freezing” of foods— 
is superior to old methods of slow freezing? 
Do yov know the principle underlying 
“magic” powders which, when mixed with 
water, provide cold for picnics, cooling 
drinks, and first-aid compresses? With 
simple apparatus and chemicals, you can 
demonstrate refrigeration, concoct your 
own magic cold powders, and explain the 
efficacy of new freezing methods. 

The principle of all so-called mechanical 
and thermal refrigeration is simple. A 
liquid that boils or vaporizes at a low tem- 
perature is changed into a gas or vapor. 
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frigerating plant: Heating a mixture of sodium sulphite ond sulphuric acid produces 
which is liquefied by passing through a tube buried in a bowl of ice and salt 


In making this change it cools the air or 
other substance surrounding it by absorb- 
ing heat. 

Ammonia is the refrigerating fluid, or 
refrigerant, used in nearly all ice-making 
plants and large packing houses. For 
smaller installations, sulphur dioxide, car- 
bon dioxide, methyl chloride, and other 
compounds have certain advantages. For 
experiments in the home laboratory, sulphur 
dioxide is probably the easiest refrigerant to 
make and deal with, as the gas may be lique- 
fied at ordinary atmospheric pressure by 
merely cooling with an ice-and-salt mixture. 

Arrange your apparatus as shown in the 
photograph. Put a little sodium sulphite in 
the flask and add water until the sulphite 
is just covered. By heating this mixture 
gently, while adding concentrated sulphuric 
acid to it drop by drop, a steady supply of 
sulphur dioxide gas will be generated. To 
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When the cooling tube is removed from the ice ond 
solt, frost forms on it os the liquefied sulphur di- 
oxide is changed back into a gas, absorbing heat 


You can make your own “magic sand with a thirst." 
Aci 1d into sodium silicate (water glass) forms 
lly that, when dried properly, is silica gel 


Boric acid slowly (at left) ond by 
ropid crystollization. Quick-freezin 

fresh becouse it makes small, regular 
that do not appreciably alter the cell structure 
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free the gas from water vapor, it should be 
allowed to bubble through the test tube 
containing concentrated sulphuric acid be- 
fore passing on to the cooling tube, an or- 
dinary U tube, or one bent as shown in 
another illustration, packed in a dish of 
cracked ice mixed with salt. To absorb 
most of the gas which is not liquefied, the 
outlet of the cooling tube is connected to 
a tube imbedded in a jar of silica gel, 
the “magic sand with a thirst” recently 
described in POPULAR SCIENCE MONTHLY. 
You can prepare silica gel yourself. Pour 
slightly diluted sulphuric or hydrochloric acid 
into a solution of sodium silicate (water 
glass). Shake or mix as you pour, until the 
‘solution has completely changed into a jelly- 
like mass. Break this up with a glass rod, 
and wash the mixture with water several 
times, allowing the insoluble silica gel to set- 
tle and pouring off the water above it. After 
washing, the gel should be thoroughly dried 
in an evaporating dish or in the stove oven. 
Now you are ready to generate and 
liquefy your sulphur dioxide. Only slight 
heat should be used, to avoid too violent a 
reaction. After several minutes, inspect 
the cooling tube. It should contain a few 
drops of liquefied sulphur dioxide. As some 
of the gas is bound to escape in the room, 
it is best to work near an open window. 
When you have made enough liquid sul- 
phur dioxide, turn out the burner, discon- 
nect the ends of the cooling tube, and re- 
move it from the ice mixture. Now rinse it 
quickly in clean water to remove the salt 
solution, and hold it for a moment in the 
air. Instead of getting warmer, the tube 
gets so cold that frost forms on it! ‘The 


liquid sulphur dioxide is now boiling away 


1 of thermal cooling system used on many 
frigerated railroad cars. Silica gel saturated with 
sulphur dioxide is heated to drive out the gas, 
which liquefies when cooled in the other tube 
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—changing back into a gas— 
and as long as this goes on, 
the tube will be cold. 

The reaction you observe 
is exactly that which takes 
place in the cooling com- 
partment of your refrigera- 
tor, regardless of its type. 

In mechanical refrigera- 
tors, reliquefying is accom- 
plished by compressing the 
vapor and then cooling it 
with an air blast or cold 
water. In thermal machines, 
the vapor is taken up by 
water or silica gel. It is then 
driven out again by heat and 
liquefied by passing through 
pipes cooled by air or water. 

For another simple experi- 
ment, which demonstrates a 
thermal refrigerating _sys- 
tem used widely on refriger- 
ated railroad cars, we use 
silica gel saturated with sul- 
phur dioxide—which is the 
exact combination used on the car systems. 
‘The apparatus is constructed from two test 
tubes, joined as shown, and with their stop- 
pers tied in, To exclude water vapor, the 
silica gel should be thoroughly dried before 
it is saturated with the sulphur dioxide gas. 
Heat drives the gas into the cooling tube 
where it is liquefied. When allowed to be- 
come a gas again, it produces a refrigerat- 
ing effect. 

‘The secret of “quick-freezing” is a mat- 
ter of crystal formation. Make a saturated 
solution of boric acid crystals in hot water. 
Pour half the solution in one test tube, and 


| Refrigeration by Heat 


SILICA GEL SATURATED WITH 
SULPHUR DIOXIDE GAS 


LIQUEFIED 
‘SULPHUR 
DIOXIDE 


ICE AND 
SALT MIXTURE 
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“Magic powders produce cold when dissolved in water, Equal parts 
of ammonium nitrate and sodium carbonate (washing soda) mixed 
into a similar amount of water at 50° chills the liquid to about -7° 


half in another. Now plunge one tube into 
cold water, to cool it quickly, and allow the 
other tube to cool normally in the open air. 
When both have thoroughly cooled, you 
will discover that the crystals formed in the 
tube that was cooled slowly are much 
larger and less regular than those formed 
in the tube that was cooled quickly. When 
foods are frozen quickly, the ice crystals 
formed are so small that they do not ap- 
preciably alter the cell structure of the 
food. On the other hand, the large crystals 
formed by slow freezing often mutilate the 
food and change its character. 


Refrigeration by Compression 


COMPRESSOR CONDENSING: 
Col 
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HOW GRAVITY AFFECTS A PENOULUM. At differ- 
ent points on the earth’s surface, the pull 
of gravity is not the same. It is greater near 
the poles than at the equator, because the 
polar caps are nearer the center of the 
earth; and there the increased force of grav- 


WHY WE STICK To EARTH. With rubber bands, 
attach nuts and bolts to the rim of a card- 
board disk, and whirl the disk as shown. 
Suppose the bolts represent people and 
houses at the equator; the rubber bands, 
the force of gravity. If you spin the disk fast 
enough, centrifugal force will overcome 
gravity, and the bolts will fly off. That is 
just what would happen to objects at the 
equator, if the earth turned at comparable 
speed, Luckily it doesn’t. Its plodding pace 
of little more than 1,000 miles an hour 
would have to be multiplied about 17 times. 
Above and below the equator, the earth's 
slower gait favors gravity even more. 


EASY TESTS SHOW 


THIS EARTH 


BLIVIOUS to commotions that men 

make upon its surface, the planet 
Earth rolls on in its orbit—and mere 
mortals must submit to the dictates of 
celestial law. Blackouts lengthen as days 
grow shorter. General Mud and General 
Snow, in their seasons, upset mighty 


ity will make a pendulum swing slightly fast- 
er. To show this, suspend a small piece of 
iron from a string and place the pole of a 
strong electromagnet just beneath. Swing 
the pendulum, first without and then with 
current in the electromagnet. You will find 
the pendulum swings faster in the second 
case, while the magnet is simulating the ef- 
fect of added force of gravity and increasing 
the acceleration of the pendulum bob. Of 
course, for a fair comparison, a pendulum of 
identical length must be used for each ex- 
periment—for the time of swing of a pendu- 
lum is normally determined by its length. 


WHY DAY'S LENGTH CHANGES. Mark a spot in 
the United States on a small globe, set up 
as in photo below. Close one eye, turn the 
globe, and you will see the mark for less 
than a half turn. Reverse the stand, and 
the mark will be visible for more than a 
half turn, At right angles, it will be seen for 
just a half turn. In this test, your eye rep- 
resents the sun; the time you see the mark, 
the length of day at different seasons. 


SHORTEST LONGEST PATHS EQUAL 
WINTER = SUMMER — SPRING FALL 


ODD FACTS ABOUT 


WE LIVE ON 


war engines. Weather reports are cen- 
sored—but no one can suppress the work- 
ings of the giant machine on which we 
live. Here are six illuminating home ex- 
periments that show the reasons for sea- 
sonal changes and other mysterious hab- 
its of our spinning home. 


WHY SUN'S HEAT VARIES. When it's summer in 
North America, the sun has climbed farthest 
north, and its rays strike northern latitudes 
squarely, In winter, the sun retreats south 
of the equator, and its slanting rays “thin 
out” to spread over a greater northern area, 
as may be shown with a lamp, a cardboard 
window, and a globe. That curious little 8- 
shaped figure on the globe, called an ana- 
lemma, shows the extremes—23% degree: 
north and south—of the sun's overhead 
travel. It may be seen that our good neigh- 
bors in South America are always having 
exactly the opposite season from our own. 


YOUR WEIGHT AT CENTER OF EARTH. If you 
could manage to get to the middle of the 
globe, your weight would dwindle to zero! 
So long as you're outside, gravity pulls you 
just one way—down. But a cardboard ring, 
@ washer, and four elastics tell the “inside 
story.” Like the washer, whose rubber bands 
simulate opposed forces of gravity at the 
earth's center, you would float freely. As- 
suming the place filled with air, you could 
swim in it. If you started up a ladder, sur- 
rounding forces eventually would be unbal- 
anced and tend to draw you back, as demon- 
strated below—but the first part of the 
climb would be as easy as lifting a feather. 


In our winter, the sun's rays strike the Northern 
Hemisphere siontwise, os in the upper set-up. In 
summer, they hit squorely ond 0 give more heat 


MEASURING HOMEMADE ‘QUAKES. To demon- 
strate the principle of the seismographs that 
record earthquakes, attach a weight near 
one end of a long rod, which is pivoted 
against a stand as shown. It should freely 
swing sidewise. To the outer end of the rod, 
fasten a bit of wire to serve as a recording 
needle. Now start drawing a piece of 
smoked paper under the needle, at the same 
time jarring the table slightly. You will 
obtain a record showing, in wavy lines, the 
jiggling of the table. The costly instru- 
ments of scientific institutions work in much 
the same way, although of course with much 
higher precision. 


Superhet for Beginners 
USES ONLY TWO TUBES 


By ARTHUR C. MILLER 


EVERAL years ago, a superhetero- 

dyne receiver had to consist of at 
Teast seven tubes—sometimes nine, for 
in those days the multiple tubes we 
use so frequently in our present sets 
had not been perfected. A two-tube 
super is possible these days, and one 
of them is shown on these pages. 

A 1A7GT pentagrid tube is used as 
the first detector and oscillator. A 
two-gang .00036 condenser tunes these 
two stages. To insure proper tracking 
of the oscillator tuning condenser a 
fixed mica condenser with a capacity 
of .0004 mfd. is wired in series with 
the oscillator coil. This condenser must 
be accurate within +3 percent. 

Across the other tuning condenser 
(in parallel with it) is a low-capacity 
(.00005 mfd.) midget variable trim- 
mer condenser. This is adjusted to com- 
pensate for any irregularities between the 
two tuning condensers. It is not necessary 
to adjust it for each station. 

The output of the 1A7GT is coupled to 
the detector stage through a 456-ke. IF. 
transformer (this may be either an iron- 


Topside of chassis, showing the two multiple tubes 
that do the work once performed by seven or more 
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This two-tube superhet gi 
local stotions with a 20-foot ontenna lai 
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1s loudspecker re 


core or air-core type). 
secondary windings of the I. F. transformer 
are tuned by tiny built-in trimmer condens- 
ers which have to be adjusted before the 
receiver will operate. This may easily be 
done by tuning in the strongest local signal 
and turning the two screws on top of the 


Both primary and 


This is the und. 
off switch is operate 


of the chassis. The on-and- 
by the volume-control knob 
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As shown in this 
pictorial diagram, 


the IA7GT pent 


grid tube is used ee 
‘as the first 

for and osci {00036 MED 
with the two-gang , | -2900smeo 


tuning condenser 


01 
59,000. 


The detector (tri- 
ode portion of the 
1D8GT) is trans- 
former-coupled to 
the power-ampli- 
fior pentode of the 
same tube, os 
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I.F, transformer can with a screw driver, 
until the signal is at its loudest. Then tune 
to a weaker station (near 1,500 ke.) and 
give it a final adjustment. 

The detector (triode portion of the 
1D8GT) is transformer-coupled to the power- 
amplifier pentode of the 1D8GT. Unrecti- 
fied RF currents in the plate circuit of the 
detector stage are by-passed to the chassis 
through a .002-mfd., 400-volt tubular con- 
denser. Volume is controlled by means of 
the 500,000-ohm variable resistor across the 
secondary of the audio transformer. The 
§.P.S.T. on-and-off switch is also controlled 
by the shaft of the resistor. 

Output of the two-tube super is fed into 
a 4” or 5” permanent-magnet speaker in- 
stalled in the lid of the gray-wrinkle steel 
cabinet, A 3%" diameter opening must be 
drilled for the 4” speaker, and another 
opening about 4” in diameter in the front 
panel for the dial. 

‘Loudspeaker reception of all local stations 
is possible, using an antenna of only about 
20 feet, stretched across the room on the 
rug. No ground is necessary, although it 
may improve the volume on weak signals. 
A small trimmer condenser should be in- 
serted in series with the antenna whenever 
@ long antenna is used with the set. 

Although 90 volts is shown in the wiring 
diagram as the plate or “B” battery voltage 
this value may be safely increased to 110 or 
120 volts with a correspondingly greater 
signal strength. In this case the "C” battery 
voltage should be advanced to 9 volts. 


LIST OF PARTS 


Steel chassis, 7” by 7” by 2". 
Shielded iron-core antenna coil. 
Shielded air-core oscillator coil. 
‘Tworgang tuning condenser, .00096 

mfd. 

‘Four-inch round dial. 

I. F, transformer, 456 ke. 
Audio transformer, 3:1' ratio, 
shielded, 
Output transformer, universal type. 
PM speaker, 4” or 5”, 
Steel cabinet, 8” by 12” by 8”. 
Volume control, 500,000 obi 
Switch cover plate, 8. P. S. 
Variable trimmer’ condenser, 


un- 


00005 


Pentagrid converter tube, 1A7GT. 
‘Triode-pentode amplifier tube, 1D8GT. 
Octal (eight-prong) wafer ' sockets 


(two). 
Mica condensers: .0001 mfd., .00025 
1 mfd., 400 volts; 


mfd., .004 mfd. (padder). 
‘Tubular condensers 
mfd., 400 volts; 
002 mfd., 400 volts. 

Carbs resistors: % watt, 50,000 
ohms; % watt, 70,000 ohms; %' watt, 2 
megohms. 

Knobs, cable, binding posts, ete. 
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Front of the gray-wrinkle steel cabinet, showin 
the three control knobs and four-inch round dial 


Both primary ond secondory windings of the I. 
tuned by turning the two serews on top of 
cto 


former can unti als ore loudest 


loudspeaker 
cabinet lid 


Output is fed into o 
(either four or five-inch) 


mag 
jet in the 
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SOLDERING, WELDING OR BRAZING can be done 
practically anywhere with a new tool de- 
signed to operate on 6 or 12 volts, from 
storage or dry batteries. It draws only 15 
amperes. 


r 


AUTOMOBILE RADIOS give better performance 
with this adjustable impedance unit which 
matches the car antenna to the antenna coil 
in the radio to provide the best signal-to- 
noise ratio. It can be installed without dis- 
turbing the radio. 


RECORDING DISKS of paper and plastic are now 
available for home use. Being flexible, they 
will not crack or break easily, and they will 
retain good tone qualities under repeated 
play-backs, 
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SNAP-IN FASTENERS for use in place of screws 
in many phases of radio construction work 
are on the market. They are available in four 
sizes, and are cadmium-plated to prevent 
rusting. 


CLEANING HOME RECORDINGS or commercial re- 
cordings with a new liquid leaves a plastic 
film on the disk, thus reducing surface noise 
and lengthening the life of the records in the 
same operation that cleans them. It is sold in 
two-ounce bottles, 


ELIMINATING INTERFERENCE without affecting 
the efficient operation of the ignition system 
of a car is the object of the device shown be- 
low. It is installed in series with the car 
antenna. 
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HOW TO 


Raise Yourself 
Qut of the 
Snapshot Class 


By ROBERT WOODMAN 


VERY photographic amateur wants to 

learn more about his hobby. One of the 
best ways to do this is to study photo tech- 
nique step by step just as it is done in all 
good photographic schools. 

Although they say that experience is the 
best teacher, the axiom is truer if you sub- 
stitute “guided experience.” In photogra- 
phy, for instance, when you make prints by 
contact or projection, you can use any one 
of a hundred different papers and have the 
choice of a score of developers, prepared or 
formulated. Obviously, you can’t try them 
all, and to make a comparative evalua- 
tion would be a research problem in itself. 
So with other details, from selecting your 
subject to mounting the finished print. 

That is why, at a certain stage in the 


First essential in photography: get a good negativ 
but an all 


OCTOBER, 1941 


portant one. In any school he must do it perfectly before he 
he is engaged in making a copy negative of another photograph 


career of many an amateur photographer, a 
period of discouragement may set in. There's 
no real need for this. Photography is not so 
hard. Like any other craft, it’s a question 
of doing the simple things first and building 
up to the more difficult ones later. Expe- 
rience is easier to acquire if you begin with 
a good groundwork. 

It is on this principle that every success- 
ful school of photography is run, and the 
amateur who wants to build up his knowl- 
edge without confusion would do well to 
follow the methods by which the students 
of such a school are led forward. ‘This is by 
ascending from one level to the next only 
when a firm foundation has already been 
created for the take-off. 

To attend the school itself would be the 
ideal method of applying this constructive 
discipline, but not every one of us has this 
opportunity. However, to impress ourselves 
with an object lesson for our own private 
guidance, let’s pay a visit to a large school 
of photography and see if we can’t garner 
a few principles for our own use. 

For this purpose, our choice may well be 
the Ne v York Institute of Photography, of 
New York City, one of the oldest and best 
known. It was in this particular school that 
the accompanying photos were taken. Be- 
cause of its complete equipment and capable 
faculty, this school is well adapted to illu: 
trate our purpose. There are other photo- 
graphic schools, too, from which we can 
learn how to chart a clear course, We won't 
confine our discussion to one example, for 
the really basic methods are common to all 
good schools. (Continued) 


Just a simple tosk os the student below is learning, 
cllowed to advance, He: 
flat lighting... no stunts 
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A homelike setting arranged to give practical experienc 
Photography, for example 


at the New York Institute of 


An interesting and revealing character- 
istic of almost every school is its willing 
acceptance of intelligent beginners with no 
previous knowledge of photography. In 
fact, most will assert, in no uncertain terms, 
that their instructional material is absorbed 
from the outset with less effort, and with 
more completeness, by the sheer beginners. 
‘Those who may have acquired a superficial 
knowledge of some of the more advanced 
phases usually have to “unlearn” a great 
many things—and that’s no fun!—in order 
to go back and master the fundamentals. 

This holds a certain encouragement for 
the amateur who would build up his own 
experience in photography. It demonstrates 
that he can start off pretty well “from 
scratch” and, by applying the same kind of 
systematic methods as are used in the 
schools, advance himself almost to any 
point, 

‘Most schools start the beginner with prac- 
tical work, not lectures, The first step gen- 
erally consists in making a plain photo- 
graph of some simple object, with plain 
lighting. Just the simple task of making a 
picture from an inanimate object. But a 
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in lighting and composition. Several studios 
have settings that represent living rooms 


good picture; that’s the point, Before the 
student is allowed to progress beyond his 
first step, he must make the best possible 
picture under these primary conditions. 
‘There's our key to good progress, if we 
only have will enough to apply it. Let's 
look back and survey our own first attempts 
in the hobby; they are probably typical. 
Did we deliberately choose the simplest 
possible subject and then keep doggedly at 
it until we made a perfect photograph? 
Probably not. Instead, we tackled some 
such ambitious project as glamorizing the 
girl friend. No doubt we felt we didn't de- 
serve the coolness which greeted our first 
prints of this subject, but after that we 
thought it might be better to essay some- 
thing like a “salon” landscape. After read- 
ing of the effectiveness of a filter to bring 
out clouds or something, we bought one and 
tried it out. But maybe we had the wrong 
factor, or didn’t use the right exposure, be- 
cause again the result was disappointing. 
After a few more haphazard tries with 
ambitious subjects, we fell back on the ex- 
pedient of carrying our camera around with 
us all the time and snapping indiscriminate- 
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ly in the hope that, after all, something 
might turn out to be a good picture. But... 
did we ever say once, “I've floundered 
around long enough. Now I'll go right back 
to the beginning, set myself a photographic 
task and keep at it until I am thoroughly 
satisfied with results!”? 

Yet, this is the way the schools begin, and 
it is the way they ultimately turn out grad- 
uates who make solid names in the profes- 
sion. Of course, there is a friendly instruc- 
tor always at your elbow to guide you, but 
the student has to do the work. 

Good photographic quality in the rendi- 
tion of a plain photographic subject should 
come first, Don't make any mistake about 
that. The New York Institute, for instance, 
lets the beginner make a simple copy neg- 
ative—a photograph of a line drawing or of 
another print. Flat lighting . . . no stunts or 
poses ,. . but excellent training. It concen- 
trates attention on the primary care needed 
to make a good negative. 

“But how about that friendly instructor 
at my elbow?" you will say. 

‘True, That's why schools are better. But 
you can, if you wish, take a home-study or 
extension course, or you can follow these 
methods by yourself and, if you get stuck, 
refer to textbooks. The principal film man- 
ufacturers issue excellent manuals. Then, 
if you have will power enough to avoid the 
temptation of trying to imitate “glamour 
photographs” and trick manipulations, 
you'll find yourself doing nicely. 

Even the owner of the simplest equipment 
can practice the step-by-step method to 
good advantage, As an example, select an 


The temperature of the water may be kept constant with 
this automatic equipment found in the photo-chemical 
the-minute photographic school 


laboratories of an up- 


outdoor scene which has no deep shadows in 
combination with glaring, sunlit surfaces— 
@ scene where the tonal values do not show 
great contrasts between light and dark. 
Such a scene is well within the “brightness 
range” that can be printed on normal pho- 
tographic printing paper without special 
manipulation. Such a scene could be taken 
outdoors under a bright north sky, with no 
direct sunlight falling on the subject. 

Perhaps this will come as a surprise. 
“What, no direct sunlight? I won't have 
enough light!” Never fear. You will al- 
ready have lost your beginner's status when 
you discover that, with the fast films avail- 
able, you can take excellent pictures with- 
out direct sunlight, even with a slower lens. 
Here we are avoiding direct sunlight be- 
cause the surfaces on which it falls will be 
so much brighter in contrast with the shad- 
ows, and we are seeking evenness of tone as 
far as possible. And let's not include too 
much sky because so much more light comes 
from the sky than from foreground objects. 

Again the precept of the photographic 
school: choose some inanimate object for 
the first attempt. A living subject is apt to 
distract the attention, become impatient, and 
the tendency is to get it over in a hurry. 
Inanimate subjects are not uninteresting; 
many salon successes show that. A well- 
made picture of the architecture of a 
doorway may prove really worth while for 
its rendition of textures and details. 

But it isn’t our purpose here to give speci- 
fic instruction in photography. The first step 
has been outlined in some detail to show how 
experience can be made to serve its most use- 


Retouching is thoroughly taught. Here on 
instructor is showing a student how to re- 
touch @ negative on on illuminated desk 
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The exhibitions of students’ work continuously held by the 
larger schools ore well worth visiting. The print quality is 
;olf is an indication that 
it poys to follow a thorough, well-planned course of study 


invariably ex 


ond this in 


ful purpose in following the simple, step-by- 
step method that is the basis of all formal 
instruction, 

Having made sure that he has chosen a 
simple subject and has paid careful atten- 
tion to the fundamentals, the amateur can 
then proceed to the operations which make 
these results visible—developing the nega- 
tive and printing. There is apt to be less 
distraction in this, and it becomes easier to 
concentrate on what should become routine. 

Luckily, system in developing is easy to 
apply, as the simple time-and-temperature 
method can be used with complete effective- 
ness. For this purpose, it is best to avoid 
the temptations offered for magic results by 
the use of the many mystic brews and pet 
formulas that come to one’s attention. 
Standard, ready-mixed developers (powder 
or liquid) are available which, if used ac- 
cording to instructions, give dependable re- 
sults. 

‘The next step, as advanced in all schools, 
is to study the negative and, on the basis 
of this inspection, to decide which grade of 
printing paper can bring out its qualities 
best. The simple subject, already chosen, 
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should produce a negative which 
makes this inspection simple. Thus, 
the amateur can first familiarize 
himself with the operation of print- 
ing the image on a paper of normal 
contrast. 

Paper developers are made up 
just as simply as negative develop- 
ers. Patience, and a resolve not to 
attempt too much at once, will show 
the amateur how to print so that 
development takes place in the 
optimum time of a minute and a 
half or so, Shortstop and fixing 
baths are simple; so is washing, but 
these operations can’t be hurried. 

Don’t be tempted to use all sorts 
of different materials if success is 
not immediate with one. Keep firm- 
ly to the mastery of one operation 
at a time. It pays. 

Now, having learned how to fol- 
low through with a simple subject, 
you are in a position to return to 
the making of other pictures with 
more authority. 

The school, of course, has equip- 
ment, studios, and darkrooms for 
the best application of these meth- 
ods. For instance, the New York 
Institute has air-conditioned dark- 
rooms, specially equipped for pan- 
chromatic negative development, 
print development, and contact 
printing and enlarging. It has nine 
studios where students may photo- 
graph anything from miniatures to 
large groups of people. There are rows of 
illuminated retouching desks. 

In this, as in others worthy of the name, 
there is always a current print show of 
students’ best work, both in the graduate 
and undergraduate categories. These prints 
are a continuous indication of the school's 
effectiveness and are worth visits of in- 
spection. The Rabinovitch and Clarence 
White schools in New York City, for ex- 
ample, also usually have interesting shows 
of this kind. 

We have concerned ourselves with those 
operations which have to do with acquiring 
the fundamentals of photography. Natu- 
rally, schools go farther. We haven't gone 
into the details applicd in many advanced 
steps, such as lighting, composition, por- 
traiture, color-separation work, and the 
like. But we may be sure that a knowledge 
of all these advanced operations is gained 
by exactly the same step-by-step methods. 

By all means visit a photographic school 
if you can. Even if you can’t enroll, you can 
profit by the methods used and resolve to 
school yourself by mastering the funda- 
mentals, one at a time. 


POPULAR SCIENCE 


A COMPACT PAN-TILT TRIPOD HEAD, which tilts 
100 deg. forward or 250 deg. backward and 
rotates a full 360 deg., has been introduced 
for use with both still cameras and amateur 
movie cameras. The rotating and tilting 
movements are controlled and locked by a 
single handle, and the head is so designed 
that it may be half-locked with sufficient 
looseness to permit minor adjustments to 
be easily made. 


ALL AUDIBLE TRACES OF “FLUTTER” in sound 
movies are said to be eliminated by a new de- 
vice known as an “oscillatory stabilizer.” Its 
purpose is to isolate the stop-and-go film 
movements from the sound drum so that no 
variations in film speed ever reach the scan- 
ning beam. As the film leaves the usual 
second sprocket, it passes through the sta- 
bilizer (indicated by the arrow) where re- 
maining irregulari- 
ties, no matter how 
minute, are reduced 
and then completely 
absorbed by an oscil- 
latory movement op- 
erating on the prin- 
ciple that equal but 
opposing forces can- 
cel each other. The 
reproduction of music 
and the spoken word 
thus reach the ear 
with uninterrupted 
fidelity. 
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CONTROL FOR FORTY FLASH BULBS. Uniform 
firing in synchronism either with a synchro- 
nizer or by open-and-shut flash is obtained 
with a multiflash control unit (left) that 
will accommodate from one to forty flash 
bulbs. It operates on house current or two 
45-volt radio “B” batteries, A push button 
and rubber cord allow operation by remote 
control, and a neon tester (the neon bulb 
goes out if there is a break) permits a com- 
plete line and firing check at a glance. The 
unit is 714” by 414" by 4" and weighs 314 Ib, 


TO ENLARGE the size of the field covered, the 
wide-angle lens attachment illustrated above 
can be screwed on top of a number of stand- 
ard movie lenses. The focal length is changed 
from the usual 13 mm. to 4", but the speed 
is unaffected, and movies may be taken 
under the same light conditions as previous- 
ly. With this attachment it is possible to 
cover a much wider field of view, as is 
often desirable when taking interiors, thea- 
ter stages, tall buildings, and the like. 
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portraits can be taken with 
new camera, so simple 

operation. A frome of the 
size is attached, and notches on 
its rod make all the adjustments 


Just below, front view of comora 
shows light reflector ond opening 
through which picture is snapped. 
Below that, view from reor. At 
bottom, diagram of complete unit 


Automatic 
Color Camera 


‘AKING color photographs is an auto- 
matic and foolproof operation with a 
camera invented by Dr. Gustav Bucky, of 
New York, an X-ray expert and discoverer 
of the Grenz rays (X-rays of low penetrat- 
ing power). Designed as a single unit, the 
camera is especially suitable for medical 
work because of its unique lighting system, 
which permits the illumination of cavities. 
It is equally efficient for other types of 
close-ups, and can be used for portraits or 
even full figures, such as fashion poses. 
Focusing and shutter controls are auto- 
matically adjusted by attaching one of sev- 
eral frames to the camera. Each frame is 
a different size and is supported by a 
notched rod, which is inserted in the front 
of the camera and sets the adjustments. 
‘The frame, when placed against the sub- 
ject to be photographed, accomplishes five 
purposes: It establishes the distance be- — 
tween lens and subject; centers the subject; "f**“1* 
focuses the camera by adjusting the dis- 
tance between film and lens; opens or closes 
the diaphragm to obtain the necessary 
depth of focus; and sets a mirror at the 
correct angle to reflect the light properly. 
A special color-corrected projector type 
bulb of 1,750 watts, housed inside the unit, 
gives a 1/25-second flash through a sep- 
arate shutter, which is tripped each time 
the regular shutter opens. The lamp turns 
on and off automatically, and is said to be 3 a 
good for 2,000 exposures. SHUTTER 
‘Made of aluminum, the unit weighs 10 Ib. 
It plugs into A.C or D.C. of from 110 to 
130 volts.—ARTHUR C. MILLER, 


Gso-wart 
Buta 


Lens, 
OPENINGS 


Ja fas 


OPENING IN. 
MIRROR FOR 
CAMERA LENS, 
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MIRROR 


212 PHOTOGRAPHY POPULAR SCIENCE 


CINEMA CLUB POINTS WAY TO SUCCESSFUL MOVIE MAKING 


By ANDREW R. BOONE 


‘0 THE average amateur movie maker, 

shooting a dramatic continuity with real 
actors and actresses “on location” seems 
a rosy but impossible dream. For the fifty 
working members of the Long Beach, Calif., 
Cinema Club, it is very much a reality, and 
the magic + ord 
that has made 1 so 
is “codperation.” 

By working to- 
gether, these home- 
movie enthusiasts 
produce features 
running as long as 
1,000’ “in 16-mm. 
film, obtain the use 
of special locations, 
the services of com- 
petent players, and 
have the advantage 
of technical plan- 
ningand assistance. 
Yet, thanks to the 
method of working, 
individuality of ex- 
pression is pre- 
served, beginners 
are helped by the 


sconds. They help 


and 


iclude some! 


or thre 
seconds, 


pans or tilts. 
K 
scapes 
of pictures. 
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TEN SHOOTING TIPS FROM 
THE LONG BEACH CINEMA CLUB 


1. Long and semi-long shots should run 8 to 15 
troduce the subject and 
definitely locate the action. 

2. Medium shots should run 5 to 12 seconds, 
ing besides the characters. 
3. Moderate close-ups, showing characters full 
length, should run 5 to 8 


4. Close-ups should show the head, or head and 
shoulders, ond run 2 to 5 seconds. 

5. Study each scene through the finde 
uninteresting foreground and blank sky. 
& Vary the shooting angles, but ovoid exag- 


7. Never pon or tilt unless necessary. Make 
shots from different places rather than long 


the camera ond the water 
Don't shoot horizons at the center 


more experienced, and all have an equal 
opportunity to do good work. 

Club activities began modestly about 
three years ago when seven cameras filmed 
23 scenes of a short one-reeler. There were 
four in the cast, including a dummy, and 
all the action took place around a park 
bench. Since then, the club has made six 
long features, be- 
sides a number of 
shorts. An 800’ 
film, “Susanna,” 
was so successful 
members voted for 
still longer pictures. 

The latest of 
these, “Happy 
Landing,” includes 
97 scenes shot on 
seven locations, and 
is 1,000’ long. Re- 
flectors, make-up 
materials, and 
props were supplied 
by the club, Mem- 
bers started work 
at nine o'clock on 
eight successive 
Sundays. Thosewho 
had missed a day 


Avoid 


ne 


sea- 
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9. Hold the camera rock steady—on a tripod 


if possible. 


19. Be sure before you shoot! 


or spoiled a scene shot retakes on the ninth 
Sunday. Seventeen cameras filmed this 
picture, exposing more than 30,000’ of film. 

All the members are encouraged to work 

behind the camera, shooting and editing 
their own film versions of the story. 
* explains President Mildred J. 
Caldwell, “to make good pictures, using all 
types of locations. Only by working to- 
gether, with as many cameras as possible 
on the firing line, can we get enthusiasm 
within our own club and the codperation of 
other individuals and organizations.” 

There is ample evidence that the club 
succeeds in its purpose, For one production, 
a chief of police furnished two motor pa- 
trolmen and closed a street to be used as a 
location, A telegraph company supplied two 
uniformed messengers with motor “scoot- 
ers.” On another occasion a hotel manager 
gave the club the exclusive use of a roof 
garden for interior shots and as a vantage 
point from which to take long shots of bat- 
tleships at anchor. The management of a 
popular amusement pier closed it to the pub- 
lc while for five hours club members roamed 
about on it, getting shots of their romantic 
lead characters amid the barkers and color- 
ful booths, 

Besides cameramen, the club boasts ama- 
teur directors, actors, property men, and 
script writers. Club officers and technical 
advisers take pains to see that new members 
turn out satisfactory pictures. The club's 
success has established a definite trend 
toward longer films such as “Happy Land- 
ing. 

‘As a first step in undertaking a new pic- 
ture, prizes may be offered for stories. A 
script committee of five will select one of 
the entries and write the shooting script, of 


Shooting with two cameras on the same tripod. One 
has a %2" lens, the other |", so that medium-long 
shots ond close-ups can be token simultaneously 
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which copies are supplied to all who wish to 
take part in the production. Word is sent to 
local “little theater” groups, to dancing 
schools and other sources of acting talent. 
Occasionally a want “ad” is run, calling for 
volunteer players. 

Meanwhile a location manager scouts for 
likely spots, and a property man rounds up 
props. Candidates for the acting roles are 
interviewed and filmed with both 16- and 
8-mm. cameras. These film tests are then 
viewed at a regular club meeting, and the 
cast is selected by popular vote, 

The time for actual shooting now draws 
near. Clarence N. Aldrich, a Long Beach 
architect and officer of the club, plans the 
day's work for both the actors and the tech- 
nical crew, He plots a schematic diagram 
showing the progressive action of each 
scene, the entrance, action, and exit of all 
characters, and camera angles. 

Shortly after eight o'clock on the morning 
of the appointed day, the cast and Director 
Ray Fosholdt, who doubles as make-up 
artist, meet on location. For an hour Fos- 
holdt works with pancake make-up and 
false whiskers, deftly putting his subjects 
“in characte1 By nine o'clock, the camera- 
men begin to arrive. 

Each receives a number, When cramped 
for space, half the cameras shoot at one 
time, the scene being played twice. For long 
shots, cameramen stand in a line; for me- 
dium shots, they shift to a semicircle, Often 
as many as 23 cameras are trained on out- 
door scenes. On extreme close-ups only two 
may be able to shoot from the desired an- 
gle, and the scene is reénacted ten times or 
more until all who wish have filmed it. 

Individuals shoot much as they please. 
Member Harry Ward, Jr., for example, pre- 


fode attachment which will permit him, by merely 
pushing @ plunger, to fade in or out on the scene 
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fers to use two cameras mounted on 
a single tripod. With a 15" lens in 
one and a 1” lens in the other, he 
photographs medium-long shots and 
close-ups simultaneously. Lynn 
Harshbarger fades scenes in and out 
with an attachment fitted to his lens 
mount. For close-ups, Harold O'Neal 
fits to his camera a long, light board 
with two wire frames, This gives 
him his focus and shows instantly 
just how much area the lens will 
cover at the predetermined distance. 
‘The same device is used for shooting 
titles by daylight. 

Cameramen select the material for 
their own shots. One may omit a 
scene altogether, another subdue 
straight action in favor of comedy. 
Eventually each edits and cuts his 
own film, and adds his own titles. 
When all are ready, the pictures are 
shown at evening meetings, and spe- 
cial awards are given for the best 
ones. 

“It is strange how many different 
versions result," comments Miss 
Caldwell. “No two members see the story 
from exactly the same viewpoint.” 

When not making a picture, the club 
meets twice monthly, once to review films 
made by members or by outsiders, and once 
for technical discussions, At the latter, the 
practical side of movie making is covered 
by qualified speakers, and often a member 
shows a picture that he has made alone and 
without help. This picture must proceed 
from a logical beginning to a satisfactory 
ending, and must be complete with titles. 
‘The producer is quizzed on his work, and if 
he makes an exceptionally high score, he 


This titling device—o wire frame on a wooden 
trock—is also used when shifting rapidly from 
close-up to extreme close-up. Camera is hand held 
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Diagram plotted in advance shows progressive action of 
scenes and comera ong} 


Each cameraman works with one 


may become a technical advisor in the club. 

“Knowing what your camera will do and 
how to use it," says Aldrich, who was the 
club's second president, “is more important 
than owning expensive equipment. A tripod 
is essential for steady screening. Consult 
your light meter before each shot.” 

Usually the conclusion of a picture is 
shot first, and the earlier scenes taken after- 
wards. “We're all anxious to see how the 
picture will end,” explains LaNelle Fos- 
holdt, one of the authors of “Happy Land- 
ing,” “and by shooting in this way we get 
a better idea of filming the beginning.” 


Making up on location is begun an hour before the 
cameramen arrive. Here the director puts whiskers 
on an actor to get him in character for his part 
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Chipped Enamel Trays Repaired with New Plastic Resin Glue 


No MATTER how carefully they are 
handled, enamel photographic trays 
become chipped in time. It is im- 
portant to touch up the damaged 
places promptly so as to protect the 
exposed metal and prevent contam- 
ination of developing solutions. An 
easy way to do this is to coat the 
spots with one of the new plastic resin 
glues. Mix the adhesive with water 
and apply it with the end of a pipe 
cleaner or a small brush. The cement 
sets in a few hours, is proof against 
chemicals, and seems to wear in- 
definitely.—K. M. 


Cloth Strip Prevents Fogging 
of Film-Pack Negatives 


Foactne of parts of film-pack negatives 
can be eliminated by cutting a strip of black 
velvet or thin felt so that it will fit inside 
the back of the film-pack adapter and pro- 
ject for about %4”. Attach it with glue or 
cellulose cement. Each time a tab of the 
film pack is pulled out, press the edge of the 
black strip against the tab with the other 
hand. This will prevent fogging, even if the 
operation is done in bright light—E. A. B. 


A HAIR dryer is useful for blowing dust 
from cameras, film holders, and accessories. 
If the heating element is turned on, it can 
also be used to dry a damp camera. 


Small Markers for Photo Slides Punched from Gummed Labels 


; ‘THUMB markers small enough 
¥ 


to use on 2” by 2” projection 
slides are difficult to obtain, but 
excellent ones are easily cut from 
common gummed labels with the 
aid of a ten-cent paper punch. 
‘The markers are stuck in the up- 
per right corner of the slides when 
in the proper position for projec- 
tion. They may be numbered to 
keep a series of slides in correct 
sequence, and markers may be 
cut from variously colored labels 
to identify different sets of slides. 
When it is desired to turn out 
these markers in quantity, several 
sheets of the labels are stacked 
together so that they can be 
punched at one time.—C. E. B. 


A punch is used for making markers to be stuck on the slides 
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You can enjoy MODERN COMFORT! 
IN YOUR STOVE-HEATED HOME! 7: 


Only SUPERFEX Oil Heaters give you modern triple- 
action heat..end old-fashioned ashes and drudgery! 


PATENTED SHUTTERS NO MORE ASHES, DIRT jumpy. "sy basal 

DIRECT RADIANT HEAT! OR “COLD MORNINGS”! [#2 ‘ 

Superfex shutters directcozy,  P_” If you wish, you can get re 

sun-like radiant heat out) > S Superfex Heaters that oper- i 9 
il 


ct ther: 


and downward, warming the ate automatical 


floor. And—Superfex circu- mostat for d 


d temper- Ly 


lates warm air throughout ature—Superfex docs the ———ES 
the rooms. No other heater gives you the triple comfort rest. No waiting for heat—no shaking a fire. Fuel is 
advantages of directed, radiant and circulated heat! stored outside, piped in...no handling it! Economical, too 


—burns cheap, high-heat No. 2 fuel oil. Easy terms. 
OTHER STYLES—Superfex and Ivanhoe models for 


every need, every budget. 3-speed blowers available on most 
models, where heating additional rooms is a difficult problem. SEND FOR FREE, BEAUTIFULLY ILLUSTRATED BOOKLETS! 


SUPERFEX and IVANHOE 


OIL HEATERS 
The Mark of Quality AvoRESS. 


Post OFFICE——_____-state_____. 


TRADE IN YOUR OLD STOVE - BALANCE EASY TERMS! 


PRODUCTS OF PERFECTION STOVE COMPANY 
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Plastics get a speedy “manicure” 


-growing plastics industry offers lucrative 

for the skilled worker—in shop, foundry 
arch laboratory. Files are an indispensable 
part of his tool kit. As with many other distinctive 
materials—like aluminum, stainless steel, for in- 
stance—working on plasties requires The right ile 
for the job. 

You can be sure you're right when you turn to 
Nicholson or Black Diamond 
hrands, Nicholson—world’s larg- 
est file manufacturer—keeps pace 
ith every new development of 
etry involving filing problems, 
ickly designs the right 
est results and worker effi 
There are several 


son and Black Diamond Files. 
But they all have one thing in 
common—and_ that’s quality! 
Everywhere the making 


Twelve perfect files 
nis the guarantee 


or mill-supply house which sells 
them to you. 


FOR EVERY 
PURPOSE 


FILES 


Please mention Porutar Setexce Moxtityy whew writing to advertisers. 


Gus Clears the Way 
(Continued from page 136) 


Bill still seemed doubtful. “Look at it 
this way,” Gus said. “After a charge of gas 
and air has done its job of driving down a 
piston, the burned gases have to go some- 
where, don't they? What I call exhaust 
service clears the way for those burned 
gases to get out into the open air—with the 
least possible resistance—where they can't 


“All right,” Bill gave in, “you've con- 
verted me. But unless a muffler is so nearly 
clogged up that there isn't any exhaust 
coming through it, how can you tell whether 
there is anything wrong with the exhaust 
system 2" 

Gus got off the bench. “I'll show you 
how," he said. He walked over to a car and 
examined its muffler. “This looks O.K.," 
he said. “Now I'll show you how to find 
out whether it is O.K. Just raise the car 
about two feet on the hoist, will you?” 

He went over to his workbench, and in 
a few minutes came back with a length of 
small rubber hose over his arm and a 
tapered wood plug in one hand and a can of 
light oil in the other. He tried the plug in 
the tail pipe and found that it fitted snugly. 
‘Then he showed Bill that it had a V-shaped 
cut a half inch deep extending its full depth. 
Going around to the front end of the car 
he disconnected the windshield wiper and 
then attached one end of a rubber tube to 
the intake manifold and dropped the other 
end in the can of oil. 

“Start her up,” he told Bill, “and then 
come down here with me.” 

Bill did as he was told. After a few sec- 
onds smoke began to float out from under 
the car's body. They got down on the floor 


to see where it was coming from. “It's the 
flange connection between the exhaust 
manifold and the exhaust pipe,” Gus said. 
“Probably just needs tightening, .. That's a 
sure-fire check, Bill. If there is no smoke, 
the exhaust system is O.K, If there is 


smoke, you know that the part of the 
exhaust system it is coming from has gone 
bad.” 

‘You've got something there,” Bill said. 
“Say, maybe most of the cars that come 
in here should get that test.” 

“No ‘maybe’ about it," Gus told him. “I 
haven't any doubt that more than half of 
them need exhaust service. But I've never 
had much luck in convincing car owners 
that keeping the way clear for the exhaust 
to get out is important. Perhaps you'll have 
better luck. If you do, you'll save some of 
our customers both grief and money.” 
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YOU TEST A SPRINGBOARD BEFORE DIVING... 


AND WHEN YOU STOP TO GET GASOLINE, THIS EMBLEM 
TELLS YOU WHICH PUMP CONTAINS THE BEST 


CHE ETHYL EMBLEM on a gasoline pump stands for extra quality 
GAS, in anti-knock (octane number) and all-round value. Samples are 
R THE © CAR. double-checked by your oil company and the Ethyl laboratories. 
OUR In your car, “Ethyl” means a cooler-running engine in summer; 
THE a quicker-starting engine in winter; extra power and smoothness 
all year. When you stop for gasoline, the Ethyl emblem tells you 
which pump contains the best. en casotiwe conronariOn, NEW YORE 
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TOUGH ON OIL-PUMPING 
GENTLE ON CYLINDER WALLS 


@ Oll-pumping is the red signal that warms “Your 
motor needs attention—don't delay.” The longer you 
put it off—the more it costs. For oil-pumping usually 
means rapid cylinder wear has started —and that 
leads to a long trail of trouble and expense. 

Play it safe. At the first sign of oil- pumping. 
get Hastings Steel-Vent Piston Rings. They stop oll- 
pumping and check costly cylinder wear. Any good 
mechanic can install them quickly and economically. | 


Buying a used car? Ask the dealerifit's Steol- | 
Vent Reconditioned. It's a better buy if it is. 


HASTINGS MANUFACTURING COMPANY + HASTINGS, MICHIGAN 
Hastings Mig. of Canada, Ltd., Toronto 


STEEL-VENT 


Sop Oil- Pumping. 


IN CARS, TRUCKS AND TRACTORS 
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How Planes Fight at Night 


(Continued from page 88) 
diet which is particularly high in vitamin 
A and carotene content, then the men are 
given periodic injections of vitamins A and 
D. The next phase involves having the flyers 
and gunners spend periods of time in dark- 
ened rooms. During the time that they are 
on duty, waiting in their quarters to go 
aloft, the men wear dark-green goggles 
similar to those worn by welders, except 
that they have a tight-fitting rubber mask 
to cut off light from the sides or bottom. 

When the signal for the take-off comes 
through from operations, their eyes are 
predisposed to the darkness outside. With- 
in a moment or two, the airmen's vision 
thresholds are fully lowered, their night 
sight at its best. Deprived of this adjust- 
ment, they would dash out of a brightly 
lighted room onto the necessarily blacked- 
out field and would be able to see little if 
anything, unless the moon happened to be 
very bright. Even if they were able to take 
off safely, their night vision would not be at 
its best for approximately 30 minutes. This 
time element is vital, considering that the 
pilots can take off and climb to 10,000 feet 
in about ten minutes and, in all probability, 
make contact with the enemy within anoth- 
er five or ten minutes. The retina, which is 
equivalent to the film in a camera, does 
most of the adjusting, and this part of the 
eye is dotted with tiny receptors called 
“rods” and “cones.” A quantity of pigment 
known as “visual purple” is present in the 
rods, and this may be compared to the emul- 
sion on the camera film. 

The first stage of adaptation requires 
about ten minutes, during which time cone 
threshold is lowering and you lose color 
perception. Then the rods take over, and 
during this second stage it takes them 20 
minutes longer, just three times as long as 
the cones, to complete their function. Now 
objects appear a vague misty gray in color 
and indeterminate in size and shape; night 
vision is in effect. 

Reproduction of the visual-purple sub- 
stance on the retina has been found to be in 
direct proportion to the amount of Vitamin 
A in the system. This substance is essential 
to successful dark adaptation. Diet thus 
becomes of increasing importance in the 
conditioning of flying personnel. 

Dr. Selig Hecht of Columbia University, 
Dr. H. De Silva of Yale, Col. A. D. Tuttle of 
United Airlines, and Dr. W. R. Miles of the 
National Research Council are working in 
close codperation with the aviation medi- 

(Continued on paye 222) 
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these Taals! 


Delta Titing 
Arbor Saw 


Delta Multi-Speed 
Scroll Saw 


XN 
MILWA /KEE 
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How to sand a mitre cut 
on a circular saw 


| 


@ Take an old circular saw... grind 
off the teeth... cover one side with 
acoarse grit Aloxite Brand Aluminum 
Oxide Electrocoated "K5"-R Paper, 
the other with fine grit...and Presto! 
you have a highly efficient sanding 
machine. You can use this disc sander 
not only for sanding mitre cuts, but 

dozens of other ways. And this disc 
is only one of the many Carborundum 
Brand Abrasive Products that can 
make your work easier and more 
pleasant. 


High speed sanding in 
furniture factories 


@ Much of the sanding in woodwork- 
ing plants is done with Aloxite Brand 
Aluminum Oxide Electrocoated 
“K5”-R Sanding Belts. These belts are 
famous for the way they speed up pro- 
duction, cut costs and produce finer 
finishes. They are the same quality 
products that are offered for use in 

our shop. 

end 10c for 95 page illustrated ma: 
ual on home craftsmanship, and we’ 
include a souvenir sharpening stone. 


sanngeatoas 


rice Dept. $101 


THE CARBORUNDUM COMPANY 
Niagara Falls, N. ¥. 
(Carborandom, Alorite and KS are registered trademarks 
(of end indicate manofacture by The Carboruodam Company) 
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How Planes Fight at Night 
(Continued from page 220) 


cine departments of our Air Corps and Na- 
val Air Service on night-vision research. 

Last, but far from least in this battle 
against the night bomber, is the problem of 
employing suitable types of aircraft for 
these “‘cat-eyed” men to fly. Generally 
speaking, the same characteristics are de- 
sirable in night craft that make for efficient 
daytime fighters and interceptors: speed, 
maneuverability, fast rate of climb, high 
ceiling, heavy fire power, ease of mainte- 
nance, and safe landing and take-off char- 
acteristics. Nighttime combat, however, is 
mostly a hit-and-run affair, and there is 
not so much close-in fighting and violent 
maneuvering as in daylight scraps. The 
main requisites are armament to shoot 
quickly, and in quantity, at the suddenly 
looming enemy, and good landing behavior. 

‘Tactical use of these craft involves send- 
ing the long-range convoy-type fighters over 
enemy territory to carry out “Wwatch-and- 
wait” strategy while holding the fast- 
climbing interceptor types for immediate 
engagements. The fighters hover over 
enemy air bases at high altitudes, then 
swoop down to nail the enemy bombers as 
they come home to roost. This is excellent 
strategy in that the bomber crews are 
pretty well unnerved, as well as being just 
about out of fuel and ammunition, after 
braving the interceptors and AA fire, It is 
natural for them to breathe a sigh of relief 
as their airdromes slide into view, and the 
psychological let-down comes when the long- 
range fighters appear out of nowhere. 

Our newly formed Air Corps Interceptor 
Command is to be supplied with several 
modified types of planes for night opera- 
tions. Long-range types could conceivably 
be the 458 m.p.h. Lockheed P-38E and the 
420 m.p.h. Grumman P-50A. A sterling ar- 
ray of smaller pursuit-interceptors includes 
the Bell P-39C “Airacobra,” Curtiss P-42 
and P-46, Republic P-43 “Lancer,” P-47B 
“Thunderbolt,” and the North American 
P-51 “Apache.” These ships are the finest 
of their types in the world, and we may 
rest assured that the American air chief- 
tains know, perhaps better than any of 
their contemporaries on this troubled globe, 
the answer to the riddle of the night bomb- 
er.—JAMES L. H. PECK. 
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Th las qualities that 
are so helpful now to im. 
Portant defense industrnn 
make Adas machine ti” 
increasingly valu; Hi 
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"Pes of precision metal work, 


AERIAL 
SHOOTING 


The game that everybody's 
ting and talking about 
it’s aerial target pr 
at its best. Inexpensive, can be 
joyed in limited area. Targo Gun 
is .22 cal. smooth bore repeater 
(easily convertible to rifle). ‘Trap 
can be used on gun, as shown, with sh 
throwing his own targets, or on sepé 
Hand Trap Frame. 

Targo offers the fun of trapshooting and 
Skeet at moderate cost and trains the eye 
for any aerial shooting. 

22 Cal. 8-Shot Clip Repeater, Model 42TR.$11.75* 

No. 1 Trap...$645 Hand ‘Trap Frame... 95 

Mossberg Targets ...........-slightly over %¢ each 
"12.15 West of Rockies. 


See Targo at your local dealer's, and 
send 3¢ for Targo folder. 


ca es in 0. F. MOSSBERG & SONS, Inc. 
aan cn 9710 St. John Street, New Haven, Conn. 


becaus 
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WATERPROOF 
plastic resin GLUE 


Kit of Model Furniture 
WE MADE THIS TEST for Colonial Bedroom 


Two blocks of wood 
@ QUICK MIXING —_were glued together with LL the family will enjoy planning a 
wirncotowarer — LePage’s Plastic Rein Colonial bedroom around the authentic 
@ READY-TO-USE same_two. blocks were furniture offered in our Kit No. 15, priced 
IN 30 SECONDS still welded tightly — at only one dollar, Cardboard walls of your 
e LASTING prasiny coneluslealy own design, plus miniature crocheted rugs, 
STRENGTH Justaly waterpeoot curtains, a quilt and a bed canopy, will make 


the finished room a distinctive individual 
achievement. The kit includes the furniture 
shown, as well as the andirons, tongs, candle 


4 HANDY SIZES sconces, beakers, a jug, and a candlestick, 
10¢ 25¢ 50¢ 85¢ all scaled one inch to the foot. 


For a complete list of our kits, send a 
stamped, self-addressed envelope. 


M. Alreraft carrier SARATOGA, 18” long......$1.00 
RN. Convoy of four U.S, destroyers, for aircraft 


‘carrier, each 6%" long. 15 
U. HISPANTOLA ‘of |, the’ Booit”” and” movie 
ong 50 
5s. rd Patrol of 166” type, 20%" 
fone? scales i" equals 4.95" 


138, Motor Torpedo Boat P.T.“i0; "a" ii*” exh: 
Dition “model” (not a working model) | 
shaped hull, propellers, Ventilators, etc... 5.00¢ 


7. Whittling “kit with two shaped blocks for 
making sea captain 514" high, 1.50 
8. Whittling kit for six different Scotties; each 
is 2" by 24", sawed to. shape 1.00 
13. Miniature Barty Colonial kitchen 1” io 


Thigh, and S- deep: walls, celling, “and 
floor printed in four colors on heavy ‘card 
board: with materials for furniture and fin- 
Ished  Attings 2.00 


+ If you live west of the Mississippl River add 50 
to prices marked with an asterisk (*) and 25 
‘Cents to prices marked with a dagger (1). 


Popular Science Monthly, Dept, 101A 
353 Fourth Avenue, New York, N. Y. 


Pease send me Kit for which T 


Iinclose §, (or send €.0.D. 


city 
(Please print your name ond address very clearly) 


You save the ©.0.D. charge by sending your 

dust mix with water remittance with this order.” Remit by money 

ond opply with knife Order, check, or registered mail. ‘This. offer is 

Rutland mekes@ patch made’ only in the United States. Also’ see note 
above. 


inset 
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Blueprints Improve Your 


Homecraft Products 


ACATION days over, the craftsman 

will be eager to return to the workshop. 
‘Are you, perhaps, wondering what to make 
next? The following partial list of POPULAR 
SCIENCE blueprints may include just the 
thing you've had in mind all along, or it 
may offer several acceptable suggestions 
that have not yet occurred to you. 

Planned construction is the key to suc- 
cessful homecraft projects. These tested 
plans leave nothing to chance. They are 
clear, accurate, reliable. If what you wish 
to make is not listed here, why not send a 
stamped, self-addressed envelope for a com- 
plete list of our blueprints? 


MISCELLANEOUS 


Aluminum Relish Dish. Turned Nautieal Match 
Holder, Daylight Screen for Color Slides, 409A $.25 
Bronge Hammer, “RolledsEage Metal Tray,’ Table 
Centerpiece "for Easter (rabbit hitched to 
ATA, 25 
Desk. Enscinibie Visiter” “Fuck.” "biott 
er, ete.)., Nautical Lamp (res 
bles engine-room  telecraph},, 410 2 
Folding Wall Brackets {turned}, Treble-Cief” Bud 
Vase. (metal or plastic), "Vacuum Cleaner 
Attachment Rack, 408A. 
Garden ‘TreliisesFour ‘trellises and one sundial 
By 


outdooriman's Lighiwelght ‘Fralier, 10" long, 
ride) 4? be"nlgn “kitchenette on back, "300- 


‘Turned Tabie Lamp, Deringer 
Vane (woman watering Kari 

Workbench for Home Shop, 24 
high, 405, 


i and Weather 
in), 406A. 
by Bs" by 34%" 


BOATS 


* Jong. 331-R. a8 
Ni long, welsh 150. ib.. may” be 
2 'to 10 b.p. outboard of inboard 

motors, | 356-357-358-309-R. 1.50 
Cruising Saiibost, 19° long, weighs 700 ib.,” Star 
‘coni sloop rig: can be'used with 1 to'4 hp. 

motor, 400-401-402-403-404-R. 2.00 
Family Runabout, 13° 5%” long, weighs 275 ib. 
for outboards from 1 to 60-h.p.; can also be 

Towed, 378-379-380-R. 1.50 
Boat, 9° 3° oF ii" © long 


Weighs 115 of 160 Ib.. for motors from 3 to 16 
Rips can also be rowed, 344-345-F 5 

Inboard "Boat, 15° long, for motors from i to 
‘B'h.p.; can also be rowed, S84-38-Re TS 


(Continued on ‘page 2! 
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MAKE AND MEND 
‘METAL PRODUCTS 


| Metalcraft is a hobby that pays dividends—not 
caly in the attractive, useful things you can make, 
but in the vastly greater number of mending 
jobs you can do, once you've become acquainted 
with Kester Metal Mender. 

Soldering is easy—with Kester Metal Mender. 
That's because the proper kind and amount of 
flux is contained right in the core of the solder 
itself. No messy separate fluxes to fool with; and 
the purity of Kester Metal Mender gives you 

| perfect results every time. 

You'll soon be making dozens of things from 
metals—objects that are more ornamental; and 
last longer, too. Lamps, ashtrays, wire baskets, 
kitchen gadgets, are only a few. 

And Kester Metal Mender opens up an en- 
tirely new field for your “fixin’ itch.” Plumbing, 
auto and bicycle parts, household appliances, 
are easily mended with the help of Kester, and 
you save many a dollar. 

If Kester Metal Mender isn’t already in your 
tool kit, send the coupon today, for a generous get- 
acquainted sample, and bookiet, “How to Use It.” 


=x) KESTER 


7 METAL MENDER 


Kester Solder Company, 4252-10 Wrightwood Ave., Chiengo, Il. 
Please send me free aumple of Kester Metal Mener and 
 Hodkiet 


Plans for Tested Projects 
(Continued from page 225) 


Lapstreak Skiff, 13" 9” long. weighs 225 Ib., for 


1- to 16-n.p. outboard motors, 363-F 50 
Midget ‘Boat of Pram. 9” long. welgha 75 ib., for 
Sars, sail, or outboard motor, 339-R. 50 


Motorboat-Rowboat, 13" long. decked hill,” "for 
luse “with outboard or inboard drives, i47-R. 


me, 16" long, 
iywood Dinghy, 9° 7” iong, weighs 60 to 75 ib, 
‘can be rowed, sailed, of used with small out 
board motor, 387-388-R. 15 
Racing Runabout, 13" stepless hydropiane for out- 
board “motor. 261-262-F 15 
Racing Sailboat BLACKCAT, 19° 4* long. ‘weighs 
250 Ib.,."“Marcont rigged, 31-322-420-R. 
Runabout, 1 Tong, weighs 850 Ib., can be 
‘used with outboard ‘or inboard “motors of 
from 2, to 60 hp. 175-176-177-R 1.00 
Sautboat.'12" Jong. welghe 200 1b-; as fiat kimi: 
ming-dish ull, S14-F. 
Sectional Rowboa 8°” jong” two "sections, 
weighs 60" Ib..all-wood consiructio 


| Used with smatl outboard motor, i 
LO Oo Ss E MODELS 
Barnegat Lighthouse, 101" high, 208A. 25 
BLUENOSE, famous fshing schooner, 1714" hill, 
| T0-111-112-R 1.00 


? curpee ‘Ship GREAT” REPUBLIC, "HG*” il, 
ao. 

Repair loose casters on home and office | cusperduip Sea Witeit" aii" wall ig HR 

furniture quickly and lastingly with PLASTIC | Concord Sutsecouch DIAMOND TALLY-H6, ii 


1 Fi confederate aller ALABAMA, 3132" 
WOOD! Fixes loose drawer pulls, bathroom recerate 


tiles and fixtures, too, Get a can or tube today! | Plsybethan .Gaicon iRWENGH, “ail, "00: 


Liner QUEEN MARY, i6i(* ili, 3a 
Miniature Fleet o¢ Nine Modern’ U. 8. Fighting 
Ships “full-nize plans “and” inatructions in 
booklet form). 372-1 
| NOURMAHAL: power sachi”'8ig* Wily 378 
Ocean Freighter! 14 Bull 371 
| Ua? aatleanip TEXAS, 3° hl, GO7-108-i00-200 1 


Handles like Putty 
Hardens into Wood 


\SOLD AT HARDW! 
AND 10 STORES 


FURNITURE 


Bookcase for Holding Copies of Popular Science 
| Monthly, 3534 

Double-Decker Bed,” 3774. 
Di KOA 


2°" ion, 
‘Tiie-Top “Tables {Wood and metal’, 349A. 35 
Upholstered Stool, 240A... 


° 
ches ? LEAFLETS AND BOOKLETS 


Garden Fireplaces. Furniture. and Pools 
Hints on Cutting and Drilling Glass 
TRY Howto Build and Operate an Inexpensive “Are 


| Welder and Spot Welder. 
-ONE 


Popular Science Monthly 
Yer Grosses atte | | 455 tou sven, New Yor MY. 
ics Gasca Sect oas | | "ray. Moret or wer 
ish, Heh Ge Sy 
can at Hardware, Drug. Grocery 
or 10¢ Store today! 


HEAVY BODY 
3-IN-ONE. 
OIL 
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BACHELOR 
uses GLOVER'S! 


Mea, you can take a tip from the stars 
if you've been using scented hair prepa 
ch to the MEDICINA\ 
ment used by millions! Try GLOVER’S with mas- 
sage, at our expense—for Dandruff, Itchy Scalp and 
excessive Falling Hair! You'll actually feel the 
exhilarating effect instantly! 
Do this today — pet a tepula 


WITTE ENGINE WORKS, iaiato"2iv 55: | Giircied~and youll be apteabiy survived by thera 


Be sure to use the NEW jampoo or Glover's 
‘Medicated Soap for sham econ 


clean and manageable it leaves your hai a 
‘And remember—if not fully satisfied, ‘mi 
bottle co us, and your money will be 

funded! 


Promptly ref 


307A Bridge St. 


KEMKIT SCIENTIFIC CORP. 


FREE sample of Glover's and booklet on Scientific Care of 
EEulp and Hair, on request. Send name, address and 3¢ {0 
covet postage today! 

GLOVER’S, Dept. 4110, 460 Fourth Avenue, New York 


GLOVERS 


For DANDRUFF & ITCHY SCALP 


OCTOBER, 1941 


NOW READY for the GUNSMITH 
SHOOTER and HOBBYIST 
STOEGER 1942 World’s Greatest Gun & Gunsmith Guide 
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by Willard D. Mor: 
Co-Author: Phe Laren Manual, Minlatare Cam 

‘This beautiful 64 page booklet brings you the cream of the 
Annere ih recent” contests and exhibits! Subjects. include 
limals, ‘birds, children. babies, ‘nudes. industri 

SSeape, still life, and wetlon-ne 

Winner’ in Its ‘lass! "Beauiiful reproduction prints. 

Eaptions giving complete data on camera, lens. Aiter, Biz, 

fighting Conditions. exposure, development, ete. In’ addi 

ut ialyzes' each print for {ts prise: wi 

es you five essential rules to fol 

fo ind’ submitting photos in prize cor 

testa, This booklet is a gold mine of interest and belp for 

every ‘photographer, "Mail ‘coupon ‘now ‘with. dime to 

National “Educational Alliance, ne., Dept, “SOl0A, 37 W. 

tin Bt, New York, 


es, 1 want “0 Prize-Winning Photographs, and How ml 
ity Ware Made”, I enciowe a dimes 


| 
Tr | 

FOR MY Pte od 

LAME CAMERAS and AC. 


A Still Bargaingram ae 
\ ae atal 
A\N0250 ct Free! 248. Write Dept. PB 


eee Gass CAMERA CO. 


179 W. MADISON ST..CHICAGO.ILL 


g °%" Printing Business 


Sarin, Tickets, Stationery ste, Good brad 
Totnes ia sae 


Makes marvelous movies at everybody's price 


CINE-KODAK EIGHT 


See it at your dealer's 


Low-Priced Electric Agitator 
Keeps Film Tank in Motion 


ADEQUATE agitation is important in de- 
veloping films, but difficult to obtain except 
with expensive apparatus. This relativel; 
low-priced electric agitator, however, is 
said to give the desired intermittent motion 
to any developing tank of 2 qt. capacity or 
less. ‘The motion, being nondirectional and 
parallel to the plane of rotation, changes 
the circulation every 11% seconds and brings 
fresh developer in contact with the film. 


Rubber Patches on Graduate 
Provide Nonslip Grip 


To INSURE against 
accidentally drop- 
ping a glass gradu- 
ate when your fin- 
gers are wet or 
greasy, attach two 
small rubber inner 
tube patches to the 
glass with cement. 
‘These grips also pro- 
vide finger protec- 
tion when hot fluids 
are being mixed. 


PATCHES. 


Cutting and Folding Cardboard 


To MAKE a shipping carton smaller or 
cut heavy cardboard, try using a knife with 
a serrated edge. If cardboard is to be given 
a sharp bend, it should first be scored on a 
straight line inside the bend with a blunt 
object such as a knife handle. For thick 
material, two scores about %” apart are 
required —H. N. TOFTOY. 
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Makers ! 
GLUE IT WITH 


aa woon 4 


Give your own homecraft projects and 
models the same consideration the air- 
Infra-Red Flash Bulbs Take craft engineers give their products. Use 


WELDWOOD GLUE—the glue of the 
Blackout Photographs aircraft industry—proven by tests to 


Tam. growitg interest eniong photwere- surpass any other plastic resin adhesive. 
phers in taking so-called “blackout” photos ($1000 challenge to anyone disproving 
(see P.S.M., Sept. '41, p. 208) has resulted these basic tests went unclaimed.) 
in the development of a special flash bulb ‘WELDWOOD Plastic Resin GLUE 
designed for the purpose. It is a hydrona- i ‘ Saran 
lum’ wire-filled flash bulb coated with a gives strong, tight) enduring _jolats, 


black infra-red filter. This coating serves eae rr ore ae arene 


to hold back the visible light produced by 
the flash, but transmits the infra-red rays. WATERPROOF, ROTPROOF and 


It is necessary, of course, to use infra-red STAINFREE. It is a one-part, cold- 
sensitive film in the camera. Special re- setting synthetic resin—no hardener to 
flectors may be had, but are not essential. add, no heat. Mixes instantly with a 


little tap water—ready for immediate 
use, without need of tricky formula or 
instructions, 

You will be astounded by 
the results in your own shop 
work, realize why WELD- 
WOOD is the glue approved 
and preferred for aircraft, 
marine, professional wood: 
building, and indus- 


10#-25¢-50#-85¢ try. It’s really a miracle glue. 
UNITED STATES PLYWOOD CORP. 
red prodeewrs of Plywood 
616 west ‘aot h STREET, NEW YORK, N.Y. 
11 your hardware dealer can't supply you send coupon below. 


WELDW4YD 


WATERPROOF GLUE 


Dancers relaxing in darkened stage wings. One | (Oy deser : 
blackout lamp 12° from camera; 1/50 sec., £/4.5 ae a ee 
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Hite TOOL OF 1001 USES 
AE A whole toolshop in 
your hand. For preci- 
sion work on metals, 
alloys, plastics, 
wood, horn, bone, 
glass, etc. For 

your own hobby 
enjoyment or as a © 
gift. Uses 300 easy- 
to-changeaccessoriesto \ P+ 
grind,drill,polish,cut,rout, f°" 
carve, saw, sand, sharpen, engrave. 
25,000 r.p.m, Weight 12 ounces. 
With 7 Accessories, postpaid . $18.50 


MAKES HAMMER- 
'SMITHING EASY 


‘With this new tool marvel, any: 
one can now make, for a fe 
h, valuable arti 


ies 
aluminum, 


@ means to earn mone 
Hammers, surfaces, 
sinks, shapes, forms, 
pierces, engraves, 
does repous: 


Sucteatint 
we WINN’S New Idea 
CHEMICAL. KITS ond” APPARATUS 


With the Inventors 


LIP COVERS for automobiles protect 
the finish from rain, snow, dew, sun- 
light, and the salt moisture of seaside 

air, in a design worked out by Bridgie 
Rowan of Chicago. Slide fasteners make 
quick work of putting on or removing the 


waterproof fabric. Elastic strips encircle 
its lower edge to make it fit the car snugly. 
If the user wants to drive a short distance 
with the cover on, he simply folds down a 
flap in front of the windshield, and enters 
the car through a side opening shown in 
the drawing. When the car is to be lighted 
after dark, slots at front and rear expose 
the headlamps and tail light. The rear slot 
also permits the license plate to be dis- 
played, to conform to police regulations, 
when the car is left parked on a street. . 

BRINGING THE EFFICIENCY of office furniture 
into the home, a kitchen chair invented by 
Hamer K. Jett and Howard L. Showalter, 
of Brooksville, Ky., provides a pair of con- 
venient, built-in tables. When these are 
extended, a house- 
wife may use 
them for shelling 
peas, peeling po- 
tatoes, and a 
whole variety of 
other tasks that 
call for a place 
to put something 
to work on and a 
second place for 
the finished work. 
The small, circu- 
lar tables fold 
out of the way 
beneath the chair 
seat after use. 
Spring plates 
keep the tables 
steady while ex- 
tended, so that they will not swing about 
and spill their load; and also come into 
play to hold the tables in the folded posi- 
tion... . “SCREW STICKS,” or strings of 


(Continued on page 233) 
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JIGSAW [2 


CODor outside 
A.§: 


NEW 15” 
JIG SAW 


tare oppgcunpten for bo 
eer ond for it Today. 


We can = it for you 
IN THAT DISTANT CITY 


through Western Union Shopping Service. You describe 
i it and see that it is delivered on 
ach order. Ask for details at 


DECORATIVE METAL WORK | 2:-.'ccteteoreerist Sia oe pened “e 


A brand new manual for the amateur, Tells In easy to ngfield 

understand Samet oth one ONAN ELECTRIC PLANT $s 
nd step-by-s ‘sturdy cloth binding, ALTERNATING AND DIRECT CURRENT 

253 ages. Send only $2.00 and your copy will be sent 

: POPULAR SCIENCE MONTHLY—Dept. 101 

353-4th Ave. New York, N.Y. 


ONAN & SONS 


ub Ws ONAN ES SONS 


1000-! HOT, 


A cowgor Fy 
aw gD SOE 


DURO TOOLS ARE BEST 
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PACE 2x:'// SHARPNER 


BROKEN DRILLS LIKE NEW IN FEW SECONDS + HANDLES 
From 3/32 TO 112 INCH ALL BENCH GRINDERS 


es 


Equals work of higher price 


WHO SAID 
GOOD BLADES 
HAVE TO BE 

HIGH PRICED? 


Now you can enjoy @ 
smoother faster shave 
and save money tool 


NOTHING TO RISK—ASK TO SEE IT state diameter 


a aT 


“WUst Guipe itt a 


22 6Forndate-betrel 


URN TIMBER INTO CASH 


ES WITTE LOG SAWS 


8, ead, sawing 
ae Get spay cash Clearine} 
0 conga a day on # little cheap f 


sa Ris Panta bats Isto FREE catalog o! const 


‘Send 
line of Machines, Motors am 


© BUILDZARC:WELDER fico 


for Light or Meavy’ 5-200.ami 

ESniplete PLANS ‘and valuable. catnog MEL2ER 

S3e:Over 1000 Blectrical Supply Bargain. 

Lelay 1323 LeJay Buildin 
"“Minmospolla, Minnesata 


Dont Gamble 


Guard against trouble 
from Minor Injuries 


Burns, Cuts 


oe. Guard agalngt infections 
o"Clecase wound insta 


wamcousiesenuos ire 


rvs 
Dynamic Power Welder geste 
wedt 


Silisfy you of your money’ back. Get Messe 


ee trite fot Yoroar it 


SAY TRIAL OFFER, —— a es 7 
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screws easily broken apart, and a magazine 
screw driver for inserting them, have been 
devised by Miller R. Hutchison, Jr., of 
Rochester, N.¥. His method is called es- 
pecially useful for driving quantities of 
extremely fine screws like those used in 
camera shutters 
and watches. 
Hitherto it has 
taken consider- 
able skill to seat 
such a screw 
firmly enough so 
that it will not 
come loose, with- 
out exerting too 
much pressure 
and stripping the 
thread. In this in- 
ventor’s scheme, 
however, the 
breakable necks 
between screws 
will automatical- 
ly shear off when 
just the right ten- 
sion has been reached. Convenient lengths 
of screw sticks contain from 20 to 50 screws 
apiece. As one screw is broken off, the 
next one slides into place at the tip of the 
screw driver, making for handy and rapid 
application, ... IF YOU BELIEVE you have 
an invention of value to national defense, 
the place to send it is the National In- 
ventors Council, Washington, D.C. Or, if 
you are applying for a patent, it will auto- 
matically be considered for its possible 
military merits... . SETTING A TABLE be- 
comes easy for a child, with knives, forks, 
and spoons that can hardly be put down at 
the wrong side of the plate. Handles are 
designed with straight edges facing the 
inside, or with one-sided ornamentation 


such as inwardly curving lines, so that they 
form a symmetrical design when properly 
arranged. Decorative as well as practical, 
the invention has been assigned to a leading 
(Continued on page 234) 
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Super-X — 
makes great days 
tn the bhi nd 


Dirsihe sighs have been’ dods-aze 

ing experiences with SUPER- 
X. Time and again you marvel at the 
way SUPER-X sends an old drake into 
a spin—and each experience like that 
shows you the importance of SUPER-X 
short shot string!.. You take ho 


Cemee Aten 
your new folder 


SFSUPER-X and X 


WARNING! 2233258 


Keep Your Paint Brushes 
Soft, Clean This New, Easy Way 


Bristle shortages and high costs now make this new 
product unusually important to all who paint, No need 
now to waste money or let brushes get stiff and matted 
—Keepkan Paint Brush Cleaner easily, inexpensive! 
aufomatically cleans brushes . . . actually draws the pi 
ment out... as if by magic! Just hang wet bru 
overnight in’ Keepkan Liquid soft and clean by 
morning. Get Keepkan now—popular large size Keepkan 
(enough for 20 or 30 cleanings), complete with Liquid 
and patent Brushanger— 


ONLY 25¢ at most Sand 10¢ stores and other paint dealers 


THE HOWE COMPANY 


)-Dept.S * Springfield, Mass. 
itn, 


| KEEPKAN 


PAINT BRUSH CLEANER 
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Special Offer! 23", ‘2.2 
alte Tt Toe g 
St Sitaralecresnccts 


Black-on-white! The crack-proof white 
surface is bonded to the steel—protects 
it from rust. Favorite Wyteface is easy 
to clean, hard to kink, durable, Guar- 
anteed for one year. 25, 50,75 and 100 
fe. lengths. Mail coupon today for free 
sample of the line and illustrated folder. 


valde WY TEFACE 


STEEL MEASURING TAPES 
KEUFFEL & ESSER CO., Bs 
Look ). Hobokea, N. J. 
FOR 
THIS 
DISPLAY 
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Continued from . 


American maker of silverware by Marion 
©. Vonderheid, of Long Lake, Wis... . 
A CAMERA FOR DENTISTS, quickly swung 
into position for use, affords a ready means 
to photograph the teeth or bone structure 
of @ patient. At his leisure, the dentist 


may then study an enlargement of the pic- 
ture, and make detailed plans for the kind 
and amount of work needed, without having 
to rely on memory or elaborate measure- 
ments. As designed by William F. Upton 
of San Anselmo, Calif., the camera and a 
pair of lamps are mounted as a unit on a 
standard dental bracket table. A wire 
frame with a loop for the nose serves as 
a guide in bringing the camera into focu: 
and assures that pictures made from time 
to time will be similarly centered for com- 
parison. A sliding base mounts a universal 
joint for adjusting the camera. ... WHAT 
CoLoR 18 YOUR SKIN? Grading it with the 
utmost precision is the object of a “color 
analyzer” devised by John F. Wilson of 
Washington, D.C. 
Entered with 
other personal 
characteristics, 
on a police card 
for civilian or 
criminal files, the 
resulting index 
number may help 
to identify a vic- 
tim of accident or 
amnesia, or prove 
the guilt or in- 
nocence of a sus- 
pect in a crime. 
To have the hue 
of his skin classi- 
fied, a person 
simply places his 
hand on a cabi- 
net beneath a diamond-shaped window. 
Then a motion-picture film, bearing thou- 
sands of tints for comparison, passes be- 
neath a similar window until the colors 
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POPULAR SCIENCE 


‘Think of tt—only $1.00 
each for these NEW eloth- 


stage of ‘the job. Full-sized books, about 200 pages 


each, Sold separately—take your cholee. 


WONDERS THROUGH THE MICRO- 
SCOPE Turn an inexpensive micro- 
scope on hundreds of specimens with- 
in a stone’s throw of your front door 
and you step off into a new world of 
wonders. Complete Manual for ama- 
teurs. How to use equipment, secure 
and preserve specimens, take photo- 
micrographs, etc. Numerous illustra- 
tions, Full cloth bound $1.00. 


AUTO KINKS Car owners and service 
man’s handbook of working diagram: 
pictures, instructions, now reprinted 
in book form from Popular Science. 
‘The best ideas from among thou- 
sands, Will save many dollars and 
keep your car in tip top shape through 
many jobs you can now do easily. 
Cloth bound $1.00. 


THE HOME CHEMIST How to set up 
and operate an inexpensive home lab- 
oratory with odds and ends of mate- 
rial available in every home. Many 
thrilling, practical, ‘useful experi- 
ments and tests, entertaining, instruc- 
tive, valuable, pointing the way to re- 
search and new discoveries. Many 
diagrams and illustrations. Full cloth 
bound $1.00, 


MANUAL OF SHIP MODEL MAKING 
How to make any model. Here are 
clearly diagramed the many short 
cuts, kinks, and time-saving methods 
of experts. ‘Complete plans and speci- 


fications for a gorgeous galleon, clip- 
per ship, ete. Almost 100 illustrations. 
‘ull cloth bound $1.00. 
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MODERN 


HANDBOOKS 
AT BARGAIN PRICE 


WOODWORKER’s TURNING 
AND JOINING MANUAL The 
simplest, most practical ways 
to make end tables, chairs, benches, 
highboys, book-racks, cabinets, all 
kinds of furniture, in your spare time. 
A revelation of simplicity and help- 
fulness. Many illustrations. Full 
cloth bound $1.00. 


FIX IT YOURSELF A new edition of a 
famous book, showing with diagram: 
and directions, how to fix and repair 
furniture, electric outlets, windows, 
doors, leaky pipes, floor boards, chim- 
neys, boilers, weather proofing, paint- 
ing and hundreds of other construc- 
fon and repair jobs. Full cloth bound 


ASTRONOMY FOR AMATEURS Easy 
ways to know the heavens with sim- 
ple, home-made equipment, charts 

ides. Opens up new worlds of 
wonderment Horiously fascinat- 
ing and instructive hobby for the 
whole family, Many illustrations, Full 
cloth bound $1.00. 


POPULAR SCIENCE MONTHLY, 
353 Fourth Ave., New York, N.'Y. 
Send me the Manuals checked belo, 
Microscope $1.00 
Auto Kinks $1.00 
Home Chemist $1.00 
‘Ship Mode! $1.00 
‘When the books arrive 
ach book, 


plus 
Phave paid ie T return 


ill pay the post 
few cents postage. Yor 
i books within fice da 


ae 


ADDRESS... 


erry. 
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#7 FOR FAST A 
CLEAN CUTTING With the Inventors 


exactly match. Each frame of the movie 
film is numbered, and the corresponding 
number is recorded on the identification 
card. According to the inventor, “black,” 
“white,” and equally broad classifications 
now in use offer scant aid, since as many as 
1,000 gradations 
of skin color may 
be found in per- 
sons of either 
Caucasian, Ne- 
gro, Mongolian, 
or Malayan race. 

MANTLES 
FOR ELECTRIC 
LAMP BULBS have 
been patented by 
Anton Kratky of 
New York. Like 
gas mantles, they 
employ rare earth 
elements, and 
their incandes- 
cence provides 
added illumina- 
tion. More im- 
portant in the inventor's view, however, 
they provide a support for the coiled fila- 
ment, preventing its loops from sagging to- 
gether and causing a short circuit. In 
addition, the filament may be heated to a 
higher temperature than normal, giving a 
marked increase in the brilliance of the 
light. For making the mantle, experiments 
have indicated the best material to be thori- 
um oxide... . WORN-DOWN RUBBER HEELS 
become as good as new, with a replaceable 
wearing surface originated by Frederick 
A. W. Kelley of Pawtucket, R. I. The most 
wear, he observed, usually took place at the 
outer rear edge of the heel. Therefore he 
designed a heel in which this part was de- 
tachable, while the rest was permanent. By 


extracting a small screw at the center, the 

run-down: portion is freed and may be dis- 

ao guerra ea tae carded. A new section is then inserted, as 

a shown in the diagram, and the screw is 
replaced. 
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Hand Vacuum Cleaner Removes 
Loose Hairs from a Dog 


‘THE annoyance of finding dog hairs all 
over the furniture and rugs may be avoided 
with short-haired breeds of dogs by apply- 
ing a hand vacuum cleaner or the hand at- 
tachment of a large vacuum cleaner to the 
dog as illustrated above. The cleaner takes 
out all loose hairs and gives “Rover” a clean, 
glossy appearance.—E. H. 


4 pLywooo 
2026 OVER ALL 


Oversize Scrapbook Contains 
Whole Newspaper Pages 


Ir You have been plagued with the trouble 
of trying to paste large clippings into a 
scrapbook much too small, make a pair of 
oversize covers from 1,” plywood as shown. 
‘This book is 20” by 26”, and the pages are 
full-size newspaper proof sheets. A strip 3” 
wide is ripped from one piece of plywood 
and fastened with four small hinges. ‘Three 
loose-leaf binding posts, which can be 
bought at any well-stocked stationery store, 
hold the book together.—Roy N. JERVIS. 


ASPHALT paint is excellent for iron picket 
fences. It gives a good black finish and 
resists all weather conditions.—L. M. 
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Save on Everything in Radio 


——— 
RADIO'S 

GREATEST 

CATALOG! 


NEW. 1942 SOUND SYSTEMS! 


NEW 1942 KITS! 


Build your own radio! Every- 
thing You feed In radio for 


15,000 PARTS! 


Tho biggest selection of quall- 
ty parts. Every fending make— 
Somplete latings for every ra 
nulding and servicing. 
‘quirement, You cat 
be without the 
LIED Radio Cat 
Table Guide to 
Radio at lowes 


radio construction 
Eaew ALLIED “hal 
i 


rorything 
Prices! 


) | LEARN 
B\ | Rapio1 
\ YS 


RADIO DICTIONARY 


Nothing. ike it ever before— 


BUILDERS’ HANDBOOK 
Most popular and widely sold 


som thoritative, Radio publication ~ ALLIED 
Srorth many times the pricel 

Gompiied by fending Radio OWA, valuable beginner's book 
Guthorities under ALLIED 8 Radio. Tells 


Sets, te. Fully il 
Ensy t0 understand. 01 
coupon. I 

for only. 


O Send me your FREE 1942 Radio Catalog. 

DF enclose 10¢ for Radio Dictionary. 

Dr enclose 10c for Radio Builders’ Hand- 
Book 
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AT LAST! 


A FRICTION SOAP 
THAT SOOTHES YOUR SKIN 


M ARBEL FOR WELL-GROOMED 
WORKING HANDS 


NO SAND OR PUMICE just quick-cleansing 
Calcium granules. 
NO HARSH CHEMICALS just soothing lo- 
tions and Cold Creams. 
NOT JUST A MECHANIC'S SOAP but an all- |) 
‘occasion cleanser for the whole family. 
aint, etc., like 
|AR-BEL* for 


COSMATA, INC., 10-15 48th Avenue, 
Long Island City, W.Y. Dept. S 

ease sead me a free temple of MAR-BEL, th 
PAetiSatsosp Tor welleroomed working hands: 


KAYAKS 
INBOARDS 
‘ouTBoaRDs 
Rowsoars 
RUNABOUTS 
DINGHIES 


ay tees Tiree 


How to Lay Flooring Strips 
in a Square Pattern 


SQUARE-PATTERNED flooring, popular for 
use in hallways and alcoves and on stair 


landings, can be laid simply by beginning 
along the four walls and working toward 
the center as illustrated. 

Blind-nail each frame of boards as you 
would a conventional run of flooring, first 
cutting away the tongue wherever neces- 
sary to permit inserting the succeeding 
frame. To insert the last, or center piece, 
which must be square edged and face 
nailed, the entire tongue of the preceding 
frame must be removed. 


This one 
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FOR 27,000 R.P.M. INSIST ON A GENUINE 


WORK WONDERS WITH 


surcess, VIBRO-TOOL 
ABIG STEP FORWARD 


in design and ability to secure amaz- 
ing results, Operating by vertical 
‘Vibration, instead of 
ciple... writes on 
Prinoleum Blocks: 


100 Tools in One 


tools leather 
rapid. cut faster work. 
ing motions. 
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WOW, hundreds of usiete are fer Fore 
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FREE lcstrstod post of moray mann ‘Tool complete with, sessried needles 
alan’ comp $7150 pontpaid, Circular on request: 

Uniaue Writ ay, 
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178 N. WABASH AVE. CHICAGO, ILL. 
Woodworker's Turning 
and Joining MANUAL 


The simplest, most practical ways 
to make end tables, cl bene! 
highboys, ‘bookracks, ‘cabinets, aii 


kinds of furs ‘your spai 


time. A revelation of simplicity and. helpfulness 
Many illustrations. Pull cloth bound $1.00. 
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Wr. 
Se) » IN YOUR SHOP EQUIPMENT 


NOW, more than ever, you need shop machinery 
that will produce more in less time. High spindle 
speeds are essential for the efficient use of modern 
sintered carbide and diamond cutting tools. Smooth, 
vibration-free operation at high speed is achieved in, 
South Bend Lathes by using a direct belt drive to the 
spindle, a precision balanced spindle assembly and 
spindle bearing surfaces that are hardened, ground 
and superfinished to a smoothness of five micro- 
inches (.000005”). 


At right-10"Swing, 1"Collet Capacity South Bend 
Tool Room Precision Bench Lathe. This lathe has 
nine spindle speeds ranging from 50 to 1357 
R.P.M, 1%" hole through spindle, 1” maximum 
collet capacity, 48 power longitudinal carriage 
foods, 48 power cross feeds, and cuts 48 ditierent 
pitches of screw threads. 


SIZES OF SOUTH BEND LATHES 


‘clalog and same of nearest dealer 
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4 million more skilled workers needed during 
next 12 months for America’s thirty billion dollar 
defense program. Here’s your chance to do vitally 
important work for your country, and at the same 
time boost your earnings. Start or extend your 
machine-shop education NOW with the New En. 
cyclopedia of Machine Shop Practice—offered at 
an amazingly low price! See inside cover. 


TURN YOUR MECHANICAL ABILITY INTO BIG MONEY! 
Started for a Big Pay Job in Machine-Shop Work! Machinists— 
Use this Refresher Course—learn the latest improvements in 


Ger 


shop practico—Prepare for Promotion! 


FIRST CLASS 
PERMIT NO. 10 
(Sec. 510, P.LER.) 
NEW YORK, N. Y. 


BUSINESS REPLY CARD 


No Postage Stamp Nec: 
‘Mailed in the United St 


auv> SIHL GNVH 


7¢ POSTAGE WILL BE PAID BY AIR MAIL 


WM. H. WISE & CO., Inc. 
50 West 47th Street 
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NEW YORK, N. Y. —————s 
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COURTESY ORDER CARD 


AIR MAIL—NO STAMP NEEDED 

WM. H. WISE & CO., Inc., Dept. 8010A 
50 West 47th Street, New York City 

Please send me, for 5 days’ free examination, a copy of the NEW EN- 
CYCLOPEDIA OF MACHINE SHOP PRACTICE, 576 pages, nearly 1,000 illus- 
trations, bound in semi-flexible Textileather. When the book arrives, | will 
deposit $1.98, plus a few cents postage and handling charges with the 
postman. At the end of 5 days, | may return the book and you will refund 
my deposit, Otherwise, | will keep the book and the deposit will be con- 
sidered payment in full. 


Name. 


Address. 


City. State. 


Check here if you prefer Thumb Notch Indexed Edition, In Dupont water- 
resistant binding, easily cleanable, for only 50 conts more. Same terms. 


HAND THIS CARD TO A FRIEND 
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...a reading course and reference book in one big volume... FOR ONI 


AMERICA'S rapidly expanding in- 
dustries are calling for machinists 
and more machinists! ‘The demand is 
greater than the supply! Rates of pay 
were never higher! What an oppor- 
tunity for men who like work that 
combines the skill of hands and brains! 
For such men anxious to get started in 
this profitable field, we have published 
the NEW ENCYCLOPEDIA OF 
MACHINE SHOP PRACTICE at the 
sensationally low introductory price of 
$1.98, Our first announcement brought an 
overwhelming response from POPULAR 
SCIENCE readers. We were fortunate in 


Covers Every Problem that Confronts Even the Expert Machinis 


COMPLETE chapters in 
this volume are devoted to 
every type of Bench Work: dif- 
ferent typesof metal used by the 
machinist; Turretand Automat- 
je Lathes, and their innumer- 
able functions, attachments and 
operations, There are chapters 
covering every type of Screw- 
Cutting: Taper-Turning.Knurl- 
ing; Milling and Grindin, 
Included in the broad scope 
of this volume is full informs 
tion on Special Machine Tools 
and Machine Attachments; 
Jigs and Fixtures; Punch 
Press Operations. Instruction 
is given in Heat-Treating of 
Metals; Welding and Solder- 
ing; Drop-Forging: Foundry 
Work; Gauging and Testing. 
Complete descriptions and ex- 
planations of all types of Cali- 
pers, Micrometers and other 
precision measuring instru- 
ments used by machinists are 


included ‘There is also x special chapter on Reading Machine 

Blue Prints. And there are dozens of tables designed to save 

time for the machinist and to simplity mathematical calculations 
nist and to simplify mathematic 


ios 


being able to pick up several carloads of 
paper at the old prices. no we fushed:ar- 
Fangements for enti 
But with costs 201 fale get: 
ting Scarcer. we cannot guarantee to suppl 
this edition for very long. You are urged 
to BUSH lyour, order onthe postage-paid 

) 


AIR-MAIL POSTCARD attached. 
the Courtesy Order Card (also AIR MAIL: 
to any friend who may also want to order 
2 copy. 

This amazing book shows you in 
1,000 erystal-clear illustrations and ea 
understand text exactly how every func- 
tion of the machinist is performed! Writ. 
ten by practical experts in simple I 
Kuage so that even the beginner can make 
Fapid progress: a ready reference work also 
for every machine operator, metal worker 
draughtsman or mechanic 


576 Pages. Imagine a work of this 
scope and importance offered 
low price of 31.98! 
ards this 
Bur bee: 


An Amazin 
Bargain! 


F 
ef’ at the Incred 
Ordinary price sta 
sell for around $10 


ise there is a great need for 1 

book, we are experimenting with a drastica 
introductory price. 

been advised that the paper used in this b 

has advanced 42% in cost. Ther we | 

not guarantee the low price of $1.98 for v 

Tong 
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ANGELA CUMMINS 
Chesterfield’s 
Girl of the Month 


wr BETTER TASTE andl COOLER SMOKING, 
y with 


1 is the winning cigarette... they're quick to 
tte toba 


Chesterfi 
their right combination of the world’s best ¢ 
All around you. pack a ck. you'll see Che 


rsa lot n e. Join in, 


hte up, 


and you've got a cigarette to cheer about, 


Everywhere you go... Sa . 
it's have a Chesterfield They, ayy 
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